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(2) INFORMATION FOR SEQ ID NO : 1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1372 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE : NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Arabidopsis thaliana 

(vii) IMMEDIATE SOURCE: 

(B) CLONE: p92103 

(ix) FEATURE: 

(A) NAME/KEY : CDS 

(B) LOCATION: 93.. 1244 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 

AGAGAGAGAG ATTCTGCGGA GGAGCTTCTT CTTCGTAGGG TGTTCATCGT TATTAACGTT 60 

ATCGCCCCTA CGTCAGCTCC ATCTCCAGAA AC ATG GGT GCA GGT GGA AGA ATG " 113 

Met Gly Ala Gly Gly Arg Met 
1 5 

CCG GTT CCT ACT TCT TCC AAG AAA TCG GAA ACC GAC ACC ACA AAG CGT 161 
Pro Val Pro Thr Ser Ser Lys Lys Ser Glu Thr Asp Thr Thr Lys Arg 
10 15 20 

GTG CCG TGC GAG AAA CCG CCT TTC TCG GTG GGA GAT CTG AAG AAA GCA 209 
Val Pro Cys Glu Lys Pro Pro Phe Ser Val Gly Asp Leu Lys Lys Ala 
25 30 35 

ATC CCG CCG CAT TGT TTC AAA CGC TCA ATC CCT CGC TCT TTC TCC TAC 257 
He Pro Pro His Cys Phe Lys Arg Ser He Pro Arg Ser Phe Ser Tyr 
40 45 50 55 

CTT ATC AGT GAC ATC ATT ATA GCC TCA TGC TTC TAC TAC GTC GCC ACC 30 5 

Leu lie Ser Astt T 1 e T 1 x ! e A 1 3 Ser Cvs Phe T v r ^ v"** v^i a i a Thr 
60 65 70 

AAT TAC TTC TCT CTC CTC CCT CAG CCT CTC TCT TAC TTG GCT TGG CCA 3 53 

Asn Tyr Phe Ser Leu Leu Pro Gin Pro Leu Ser Tyr Leu Ala Trp Pro 
75 80 85 

CTC TAT TGG GCC TGT CAA GGC TGT GTC CTA ACT GGT ATC TGG GTC ATA 401 
Leu Tyr Trp Ala Cys Gin Gly Cys Val Leu Thr Gly lie Trp Val lie 
90 95 100 
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GCC CAC GAA TGC GGT CAC CAC GCA TTC AGC GAC TAC CAA TGG CTG GAT 449 
Ala His Glu Cys Gly His His Ala Phe Ser Asp Tyr Gin Trp Leu Asp 
105 110 115 

GAC AC A GTT GGT CTT ATC TTC CAT TCC TTC CTC CTC GTC CCT TAC TTC 4 97 

Asp Thr Val Gly Leu lie Phe His Ser Phe Leu Leu Val Pro Tyr Phe 
120 125 130 135 

TCC TGG AAG TAT AGT CAT CGC CGT CAC CAT TCC AAC ACT GGA TCC CTC 545 
Ser Trp Lys Tyr Ser His Arg Arg His His Ser Asn Thr Gly Ser Leu 
140 145 150 

GAA AGA GAT GAA GTA TTT GTC CCA AAG CAG AAA TCA GCA ATC AAG TGG 5 93 

Glu Arg A3p Glu Val Phe Val Pro Lys Gin Lys Ser Ala lie Lys Trp 
155 160 165 

TAC GGG AAA TAC CTC AAC AAC CCT CTT GGA CGC ATC ATG ATG TTA ACC 641 
Tyr Gly Lys Tyr Leu Asn Asn Pro Leu Gly Arg lie Met Met Leu Thr 
170 175 180 

GTC CAG TTT GTC CTC GGG TGG CCC TTG TAC TTA GCC TTT AAC GTC TCT 68 9 

Val Gin Phe Val Leu Gly Trp Pro Leu Tyr Leu Ala Phe Asn Val Ser 
185 190 195 

GGC AGA CCG TAT GAC GGG TTC GCT TGC CAT TTC TTC CCC AAC GCT CCC 7 37 

Gly Arg Pro Tyr Asp Gly Phe Ala Cys His Phe Phe Pro Asn Ala Pro 

200 205 210 215 

ATC TAC AAT GAC CGA GAA CGC CTC CAG ATA TAC CTC TCT GAT GCG GGT 7 85 

lie Tyr Asn Asp Arg Glu Arg Leu Gin lie Tyr Leu Ser Asp Ala Gly • 
220 225 230 

ATT CTA GCC GTC TGT TTT GGT CTT TAC CGT TAC GCT GCT GCA CAA GGG 8 33 

lie Leu Ala Val Cys Phe Gly Leu Tyr Arg Tyr Ala Ala Ala Gin Gly 
235 240 245 

ATG GCC TCG ATG ATC TGC CTC TAC GGA GTA CCG CTT CTG ATA GTG AAT 881 
Met Ala Ser Met lie Cys Leu Tyr Gly Val Pro Leu Leu He Val Asn 
250 255 260 

GCG TTC CTC GTC TTG ATC ACT TAC TTG CAG CAC ACT CAT CCC TCG TTG 92 9 

Ala Phe Leu Val Leu He Thr Tyr Leu Gin His Thr His Pro Ser Leu 
265 270 275 

CCT CAC TAC GAT TCA TCA GAG TGG GAC TGG CTC AGG GGA GCT TTG GCT 97 7 

Pro His Tyr Asp Ser Ser Glu Trp Asp Trp Leu Arg Gly Ala Leu Ala 

?*0 285 290 295 

ACC GTA GAC AGA GAC TAC GGA ATC TTG AAC AAG GTG TTC CAC AAC ATT 102 5 

Thr Val Asp Arg A3p Tyr Gly He Leu Asn Lys Val Phe His Asn lie 
300 305 310 

ACA GAC ACA -CAC GTG GCT CAT CAC CTG TTC TCG ACA ATG CCG CAT TAT 107 3 

Thr Asp Thr His Val Ala Hi3 His Leu Phe Ser Thr Met Pro His Tyr 
315 32Q 325 
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AAC GCA ATG GAA GCT ACA AAG GCG ATA AAG CCA ATT CTG GGA GAC TAT 1121 
Asn Ala Met Glu Ala Thr Lys Ala lie Lys Pro lie Leu Gly Asp Tyr 
330 335 340 

TAC CAG TTC GAT GGA ACA CCG TGG TAT GTA GCG ATG TAT AGG GAG GCA 116 9 

Tyr Gin Phe Asp Gly Thr Pro Trp Tyr Val Ala Met Tyr Arg Glu Ala 
345 350 355 

AAG GAG TGT ATC TAT GTA GAA CCG GAC AGG GAA GGT GAC AAG AAA GGT 1217 
Lys Glu Cys lie Tyr Val Glu Pro Asp Arg Glu Gly Asp Lys Lys Gly 
360 365 370 375 

GTG TAC TGG TAC AAC AAT AAG TTA TGAGCATGAT GG T G AAG AAA TTGTCGACCT 1271 
Val Tyr Trp Tyr Asn Asn Ly3 Leu 
380 

TTCTCTTGTC TGTTTGTCTT TTGTTAAAGA AGCTATGCTT CGTTTTAATA ATCTTATTGT 1331 
CCATTTTGTT GTGTTATGAC ATTTTGGCTG CTCATTATGT T 1372 
(2) INFORMATION FOR SEQ ID NO : 2 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 383 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 : 

Met Gly Ala Gly Gly Arg Met Pro Val Pro Thr Ser Ser Lys Lys Ser 
15 10 15 

Glu Thr Asp Thr Thr Lys Arg Val Pro Cys Glu Lys Pro Pro Phe Ser 
20 25 30 

Val Gly Asp Leu Lys Lys Ala lie Pro Pro His Cys Phe Lys Arg Ser 
35 40 45 

lie Pro Arg Ser Phe Ser Tyr Leu lie Ser Asp lie lie lie Ala Ser 
50 55 60 

Cys Phe Tyr Tyr Val Ala Thr Asn Tyr Phe Ser Leu Leu Pro Gin Pro 

65 70 75 80 

Leu Ser Tyr Leu Ala Trp Pro Leu Tyr Trp Ala Cys Gin Gly Cys Val 
85 " 90 95 

Leu Thr Gly lie Trp Val lie Ala His Glu Cys Gly His Hi3 Ala Phe 
100 105 110 

Ser Asp Tyr Gin Trp Leu Asp Asp Thr Val Gly Leu lie Phe His Ser 
115 120 125 



Phe Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr Ser His Arg Arg His 

130 135 140 
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His Ser Asn Thr Gly Ser Leu Glu Arg Asp Glu Val Phe Val Pro Lys 
145 150 155 160 

Gin Lys Ser Ala lie Lys Trp Tyr Gly Lys Tyr Leu Asn Asn Pro Leu 
165 170 175 

Gly Arg lie Met Met Leu Thr Val Gin Phe Val Leu Gly Trp Pro Leu 
180 185 190 

Tyr Leu Ala Phe Asn Val Ser Gly Arg Pro Tyr Asp Gly Phe Ala Cys 
195 200 205 

Hi3 Phe Phe Pro Asn Ala Pro lie Tyr Asn Asp Arg Glu Arg Leu Gin 
210 215 220 

lie Tyr Leu Ser Asp Ala Gly lie Leu Ala Val Cys Phe Gly Leu Tyr 
225 230 235 240 

Arg Tyr Ala Ala Ala Gin Gly Met Ala Ser Met lie Cys Leu Tyr Gly 
245 250 255 

Val Pro Leu Leu lie Val Asn Ala Phe Leu Val Leu lie Thr Tyr Leu 
260 265 270 

Gin His Thr His Pro Ser Leu Pro His Tyr Asp Ser Ser Glu Trp Asp 
275 280 285 

Trp Leu Arg Gly Ala Leu Ala Thr Val Asp Arg Asp Tyr Gly lie Leu 
290 295 300 

Asn Lys Val Phe His Asn lie Thr Asp Thr His Val Ala His His Leu 
305 310 315 320 

Phe Ser Thr Met Pro His Tyr Asn Ala Met Glu Ala Thr Lys Ala He 
325 330 335 

Lys Pro He Leu Gly Asp Tyr Tyr Gin Phe Asp Gly Thr Pro Trp Tyr 
340 345 350 

Val Ala Met Tyr Arg Glu Ala Lys Glu Cys He Tyr Val Glu Pro Asp 
355 360 365 

Arg Glu Gly Asp Lys Lys Gly Val Tyr Trp Tyr Asn Asn Lys Leu 
370 375 380 



(2) INFORMATION FOR SEQ ID NO : J : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1394 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 
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(iii) HYPOTHETICAL: NO 



(iv) ANTI-SENSE: NO 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Brassica napus 

(vii) IMMEDIATE SOURCE: 

(B) CLONE: pCF2-165D 

(ix) FEATURE: 

(A) NAME /KEY : CDS 

(B) LOCATION : 99 . . 1250 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 : 



GAGAGGAGAC AGAGACAGAG AGAGAGTTGA GAGAGCTCTC GTAGGTTATC GTATTAACGT 60 

AATCTTCAAT CCCCCCTACG TCAGCCAGCT CAAGAAAC ATG GGT GCA GGT GGA 113 

Met Gly Ala Gly Gly 
1 5 

AGA ATG CAA GTG TCT CCT CCC TCC AAA AAG TCT GAA ACC GAC AAC ATC 161 
Arg Met Gin Val Ser Pro Pro Ser Lys Lys Ser Glu Thr Asp Asn lie 
10 15 20 

AAG CGC GTA CCC TGC GAG ACA CCG CCC TTC ACT GTC GGA GAA CTC AAG 209 
Lys Arg Val Pro Cys Glu Thr Pro Pro Phe Thr Val Gly Glu Leu Lys 
25 30 35 

AAA GCA ATC CCA CCG CAC TGT TTC AAG CGC TCG ATC CCT CGC TCT TTC 2 57 

Lys Ala lie Pro Pro His Cys Phe Lys Arg Ser lie Pro Arg Ser Phe 
40 45 50 

TCC CAC CTC ATC TGG GAC ATC ATC ATA GCC TCC TGC TTC TAC TAC GTC 305 
Ser His Leu lie Trp Asp lie lie lie Ala Ser Cys Phe Tyr Tyr Val 
55 60 65 

GCC ACC ACT TAC TTC CCT CTC CTC CCT AAC CCT CTC TCC TAC TTC GCC 353 
Ala Thr Thr Tyr Phe Pro Leu Leu Pro Asn Pro Leu Ser Tyr Phe Ala 
70 75 80 85 

TGG CCT CTC TAC TGG GCC TGC CAG GGC TGC GTC CTA ACC GGC GTC TGG 401 
Trp Pro Leu Tyr Trp Ala Cys Gin Gly Cys Val Leu Thr Gly Val Trp 
90 95 100 

GTC ATA GCC CAC GAG TGC i^GC CAC GCA GCC TTC AGC CAC TAC C AG TGG 4 4^ 

Val lie Ala His Glu Cys Gly His Ala Ala Phe Ser Asp Tyr Gin Trp 

^ <J ^. ^ sj ^.J.™* 

CTG GAC GAC ACC GTC GGC CTC ATC TTC CAC TCC TTC CTC CTC GTC CCT 4 97 

Leu Asp Asp^Thr Val Gly Leu lie Phe His Ser Phe Leu Leu Val Pro 
120* 125 130 
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TAC TTC TCC TGG AAG TAG AGT CAT CGA CGC CAC CAT TCC AAC ACT GGC 5 45 

Tyr Phe Ser Trp Lys Tyr Ser His Arg Arg His His Ser Asn Thr Gly 
135 140 145 

TCC CTC GAG AGA GAC GAA GTG TTT GTC CCA AGA AGA AGT CAG ACA TCA 5 93 

Ser Leu Glu Arg Asp Glu Val Phe Val Pro Arg Arg Ser Gin Thr Ser 
150 155 160 165 

AGT GGT ACG GCA AGT ACC TCA ACA ACC TTT GGA CGC ACC GTG ATG TTA 641 
Ser Gly Thr Ala Ser Thr Ser Thr Thr Phe Gly Arg Thr Val Met Leu 
170 175 180 

ACG GTT CAG TTC ACT CTC GGC TGG CCT TTG TAC TTA GCC TTC AAC GTC 68 9 

Thr Val Gin Phe Thr Leu Gly Trp Pro Leu Tyr Leu Ala Phe Asn Val 
185 190 195 

TCG GGG AGA CCT TAC GAC GGC GGC TTC GCT TGC CAT TTC CAC CCC AAC 737 
Ser Gly Arg Pro Tyr Asp Gly Gly Phe Ala Cys His Phe His Pro Asn 
200 205 210 

GCT CCC ATC TAC AAC GAC CGT GAG CGT CTC CAG ATA TAC ATC TCC GAC 785 
Ala Pro lie Tyr Asn Asp Arg Glu Arg Leu Gin lie Tyr lie Ser Asp 
215 220 225 

GCT GGC ATC CTC GCC GTC TGC TAC GGT CTG CTA CCG TAC GCT GCT GTC 833 
Ala Gly lie Leu Ala Val Cys Tyr Gly Leu Leu Pro Tyr Ala Ala Val 
230 235 240 245 

CAA GGA GTT GCC TCG ATG GTC TGC TTC CTA CGA GTT CCT CTT CTG ATT 881 
Gin Gly Val Ala Ser Met Val Cys Phe Leu Arg Val Pro Leu Leu lie 
250 255 260 

GTC AAC GGG TTC TTA GTT TTG ATC ACT TAC TTG CAG CAC ACG CAT CCT 92 9 

Val Asn Gly Phe Leu Val Leu lie Thr Tyr Leu Gin His Thr His Pro 
265 270 275 

TCC CTG CCT CAC TAT GAC TCG TCT GAG TGG GAT TGG TTG AGG GGA GCT 97 7 

Ser Leu Pro His Tyr Asp Ser Ser Glu Trp Asp Trp Leu Arg Gly Ala 
280 285 290 

TTG GCC ACC GTT GAC AGA GAC TAC GGA ATC TTG AAC CAA GGC TTC CAC 1025 
Leu Ala Thr Val Asp Arg Asp Tyr Gly lie Leu Asn Gin Gly Phe His 
295 300 305 

AAT ATC ACG GAC ACG CAC GAG GCG CAT CAC CTG TTC TCG ACC ATG CCG 1073 
Asn lie Thr Asp Thr His Glu Ala His H:ls Leu Phe Ser Thr Met Pro 
310 315 320 325 

CAT TAT CAT GCG ATG GAA GCT ACG AAG GCG ATA AAG CCG ATA CTG GGA I 12 1 

Hi^ Tyr Hi? Ala Met Glu Ala Thr Lys Ala lie Lys Pro lie Leu Gly 
330 335 340 

GAG TAT TAT CAG TTC GAT GGG ACG CCG GTG GTT AAG GCG ATG TGG AGG 1169 
Glu Tyr Tyr *Gln Phe Asp Gly Thr Pro Val Val Ly3 Ala Met Trp Arg 
345 350 355 
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GAG GCG AAG GAG TGT ATC TAT GTG GAA CCG GAC AGG CAA GGT GAG AAG 1217 
Glu Ala Lys Glu Cys lie Tyr Val Glu Pro Asp Arg Gin Gly Glu Ly3 
360 365 370 

AAA GGT GTG TTC TGG TAG AAC AAT AAG TTA TGAAGCAAAG AAGAAACTGA 12 67 

Lys Gly Val Phe Trp Tyr Aan Asn Lys Leu 
375 380 

ACCTTTCTCT TCTATCAATT GTCTTTGTTT AAGAAGCTAT GTTTCTGTTT CAATAATCTT 1327 

AATTATCCAT TTTGTTGTGT TTTCTGACAT TTTGGCTAAA ATTATGTGAT GTTGGAAGTT 13 8 7 

AGTGTCT 13 9 4 

(2) INFORMATION FOR SEQ ID NO : 4 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 383 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 : 

Met Gly Ala Gly Gly Arg Met Gin Val Ser Pro Pro Ser Lys Lys Ser 
15 10 15 

Glu Thr Asp Asn lie Lys Arg Val Pro Cys Glu Thr Pro Pro Phe Thr 
20 25 30 

Val Gly Glu Leu Lys Lys Ala lie Pro Pro His Cys Phe Lys Arg Ser 
35 40 45 

lie Pro Arg Ser Phe Ser His Leu lie Trp Asp lie lie lie Ala Ser 
50 55 60 

Cys Phe Tyr Tyr Val Ala Thr Thr Tyr Phe Pro Leu Leu Pro Asn Pro 
65 70 75 80 

Leu Ser Tyr Phe Ala Trp Pro Leu Tyr Trp Ala Cys Gin Gly Cys Val 
85 90 95 

Leu Thr Gly Val Trp Val lie Ala His Glu Cys Gly His Ala Ala Phe 

100 105 110 

Ser Asp Tyr Glii Trp Leu Asp Asp Thr Val Gly Leu I le Phe H i s Ser 
115 " 120 125 

Phe Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr Ser His Arg Arg His 

130 135 140 

His Ser Asn Thr Gly Ser Leu Glu Arg Asp Glu Val Phe Val Pre Arg 
145 150 155 160 

Arg Ser Gin Thr Ser Ser Gly Thr Ala Ser Thr Ser Thr Thr Phe Gly 
165 170 175 
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Arg Thr Val Met Leu Thr Val Gin Phe Thr Leu Gly Trp Pro Leu Tyr 
180 185 190 

Leu Ala Phe Asn Val Ser Gly Arg Pro Tyr Asp Gly Gly Phe Ala Cys 
195 200 205 

His Phe His Pro Asn Ala Pro lie Tyr Asn Asp Arg Glu Arg Leu Gin 
210 215 220 

He Tyr He Ser Asp Ala Gly lie Leu Ala Val Cys Tyr Gly Leu Leu 
225 230 235 240 

Pro Tyr Ala Ala Val Gin Gly Val Ala Ser Met Val Cys Phe Leu Arg 
245 250 255 

Val Pro Leu Leu lie Val Asn Gly Phe Leu Val Leu He Thr Tyr Leu 
260 265 270 

Gin His Thr His Pro Ser Leu Pro His Tyr Asp Ser Ser Glu Trp Asp 
275 280 285 

Trp Leu Arg Gly Ala Leu Ala Thr Val Asp Arg Asp Tyr Gly lie Leu 
290 295 300 

Asn Gin Gly Phe His Asn lie Thr Asp Thr His Glu Ala His His Leu 
305 310 315 320 

Phe Ser Thr Met Pro His Tyr His Ala Met Glu Ala Thr Lys Ala lie 
325 330 335 

Lys Pro He Leu Gly Glu Tyr Tyr Gin Phe Asp Gly Thr Pro Val Val 
340 345 350 

Lys Ala Met Trp Arg Glu Ala Lys Glu Cys He Tyr Val Glu Pro Asp 
355 360 365 

Arg Gin Gly Glu Lys Lys Gly Val Phe Trp Tyr Asn Asn Lys Leu 
370 375 380 

(2) INFORMATION FOR SEQ ID NO : 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1462 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

( i i ) MOLECULE TYPE : cDNA 
(iii) HYPOTHETICAL: NO 
"(iv) ANTI-SENSE: NO 



(vi) 



ORIGINAL SOURCE: 
(A) ORGANISM: Glycine max 
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(vii) IMMEDIATE SOURCE : 

(B) CLONE: pSF2-165K 

(ix) FEATURE: 

(A) NAME /KEY : CDS 

(B) LOCATION: 108.. 1247 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 5 : 

CC AT AT ACT A ATATTTGCTT GTATTGATAG CCCCTCCGTT CCCAAGAGTA TAAAACTGCA 60 

TCGAATAATA CAAGCCACTA GGCATGGGTC TAGCAAAGGA AACAACA ATG GGA GGT 116 

Met Gly Gly 
1 

AGA GGT CGT GTG GCC AAA GTG GAA GTT CAA GGG AAG AAG CCT CTC TCA 164 
Arg Gly Arg Val Ala Lys Val Glu Val Gin Gly Lys Lys Pro Leu Ser 
5 10 15 

AGG GTT CCA AAC ACA AAG CCA CCA TTC ACT GTT GGC CAA CTC AAG AAA 212 
Arg Val Pro Asn Thr Lys Pro Pro Phe Thr Val Gly Gin Leu Lys Lys 
20 25 30 35 

GCA ATT CCA CCA CAC TGC TTT CAG CGC TCC CTC CTC ACT TCA TTC TCC 2 60 

Ala lie Pro Pro His Cys Phe Gin Arg Ser Leu Leu Thr Ser Phe Ser 
40 45 50 

TAT GTT GTT TAT GAC CTT TCA TTT GCC TTC ATT TTC TAC ATT GCC ACC 30 8 

Tyr Val Val Tyr Asp Leu Ser Phe Ala Phe lie Phe Tyr lie Ala Thr 
55 60 65 

ACC TAC TTC CAC CTC CTT CCT CAA CCC TTT TCC CTC ATT GCA TGG CCA 35 6 

Thr Tyr Phe His Leu Leu Pro Gin Pro Phe Ser Leu lie Ala Trp Pro 
70 75 80 

ATC TAT TGG GTT CTC CAA GGT TGC CTT CTC ACT GGT GTG TGG GTG ATT 40 4 

lie Tyr Trp Val Leu Gin Gly Cys Leu Leu Thr Gly Val Trp Val lie 
85 90 95 

GCT CAC GAG TGT GGT CAC CAT GCC TTC AGC AAG TAC CAA TGG GTT GAT 452 
Ala His Glu Cys Gly His His Ala Phe Ser Lys Tyr Gin Trp Val Asp 
100 105 110 115 

GAT GTT GTG GGT TTG ACC CTT CAC TCA ACA CTT TTA GTC CCT TAT TTC 50C 
Asp Val Val Gly Leu Thr Leu His Ser Thr Leu Leu Val Pro Tyr Phe 
120 125 130 

TCA TGG AAA ATA AGC CAT CGC CGC CAT CAC TCC AAC ACA GGT TCC CTT 54 9 

Ser Trp Lys lie Ser His Arg Arg His His Ser Asn Thr Gly Ser Leu 
135 140 145 



GAC CGT GAT- GAA GTG TTT GTC CCA AAA CCA AAA TCC AAA GTT GCA TGG 
Asp Arg Asp Glu Val Phe Val Pro Lys Pro Lys Ser Lys Val Ala Trp 
150 155 160 



596 
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TTT TCC AAG TAC TTA AAC AAC CCT CTA GGA AGG GCT GTT TCT CTT CTC 644 

Phe Ser Lys Tyr Leu Asn Asn Pro Leu Gly Arg Ala Val Ser Leu Leu 

165 170 175 

GTC ACA CTC ACA ATA GGG TGG CCT ATG TAT TTA GCC TTC AAT GTC TCT 6 92 

Val Thr Leu Thr lie Gly Trp Pro Met Tyr Leu Ala Phe Asn Val Ser 
180 185 190 195 

GGT AGA CCC TAT GAT AGT TTT GCA AGC CAC TAC CAC CCT TAT GCT CCC 7 40 

Gly Arg Pro Tyr Asp Ser Phe Ala Ser Hi3 Tyr His Pro Tyr Ala Pro 
200 205 210 

ATA TAT TCT AAC CGT GAG AGG CTT CTG ATC TAT GTC TCT GAT GTT GCT 788 
lie Tyr Ser Asn Arg Glu Arg Leu Leu lie Tyr Val Ser Asp Val Ala 
215 220 225 

TTG TTT TCT GTG ACT TAC TCT CTC TAC CGT GTT GCA ACC CTG AAA GGG 836 
Leu Phe Ser Val Thr Tyr Ser Leu Tyr Arg Val Ala Thr Leu Lys Gly 
230 235 240 

TTG GTT TGG CTG CTA TGT GTT TAT GGG GTG CCT TTG CTC ATT GTG AAC 884 
Leu Val Trp Leu Leu Cys Val Tyr Gly Val Pro Leu Leu lie Val Asn 
245 250 255 

GGT TTT CTT GTG ACT ATC ACA TAT TTG CAG CAC ACA CAC TTT GCC TTG 932 
Gly Phe Leu Val Thr lie Thr Tyr Leu Gin His Thr His Phe Ala Leu 
260 265 270 275 

CCT CAT TAC GAT TCA TCA GAA TGG GAC TGG CTG AAG GGA GCT TTG GCA 98 0 

Pro His Tyr Asp Ser Ser Glu Trp Asp Trp Leu Lys Gly Ala Leu Ala 
280 285 290 

ACT ATG GAC AGA GAT TAT GGG ATT CTG AAC AAG GTG TTT CAT CAC ATA 102 8 

Thr Met Asp Arg Asp Tyr Gly lie Leu Asn Lys Val Phe His His lie 
295 300 305 

ACT GAT ACT CAT GTG GCT CAC CAT CTC TTC TCT ACA ATG CCA CAT TAC 107 6 

Thr Asp Thr His Val Ala His His Leu Phe Ser Thr Met Pro His Tyr 
310 315 320 

CAT GCA ATG GAG GCA ACC AAT GCA ATC AAG CCA ATA TTG GGT GAG TAC 112 4 

His Ala Met Glu Ala Thr Asn Ala lie Lys Pro lie Leu Gly Glu Tyr 
325 330 335 

TAC CAA TTT GAT GAC ACA CCA TTT TAC AAG GCA CTG TGG AGA GAA GCG 1172 
Tyr Gin Phe Asp Asp Thr Pro Phe Tyr Lys Ala Leu Trp Arg Glu Ala 
340 345 350 355 

AGA GAG TGC CTC TAT GTG GAG CCA GAT GAA GGA ACA TCC GAG AAG GGC 12 2 0 

Arg Glu Cys Leu Tyr Val Glu Pro Asp Glu Gly Thr Ser Glu Lys Gly 
360 365 370 

GTG TAT TGG TAC AGG AAC AAG TAT TGATGGAGCA ACCAATGGGC CATAGTGGGA 12 7 4 

Val Tyr Trp , Tyr Arg Asn Lys Tyr 

375 380 

GTTATGGAAG TTTTGTCATG TATTAGTACA TAATTAGTAG AATGTTATAA ATAAGTGGAT 13 34 
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TTGCCGCGTA ATGACTTTGT GTGTATTGTG AAACAGCTTG TTGCGATCAT GGTTATAATG 1394 
TAAAAATAAT TCTGGTATTA ATTACATGTG GAAAGTGTTC TGCTTATAGC TTTCTGCCTA 145 4 

AAAAAAAA 14 62 

(2) INFORMATION FOR SEQ ID NO : 6 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 : 

Met Gly Gly Arg Gly Arg Val Ala Lys Val Glu Val Gin Gly Lys Lys 
15 10 15 

Pro Leu Ser Arg Val Pro Asn Thr Lys Pro Pro Phe Thr Val Gly Gin 
20 25 30 

Leu Lys Lys Ala lie Pro Pro His Cys Phe Gin Arg Ser Leu Leu Thr 
35 40 45 

Ser Phe Ser Tyr Val Val Tyr Asp Leu Ser Phe Ala Phe He Phe Tyr 
50 55 60 

lie Ala Thr Thr Tyr Phe His Leu Leu Pro Gin Pro Phe Ser Leu -lie 
65 70 75 80 

Ala Trp Pro lie Tyr Trp Val Leu Gin Gly Cys Leu Leu Thr Gly Val 
85 90 95 

Trp Val lie Ala His Glu Cys Gly His His Ala Phe Ser Lys Tyr Gin 
100 105 110 

Trp Val Asp Asp Val Val Gly Leu Thr Leu His Ser Thr Leu Leu Val 
115 120 125 

Pro Tyr Phe Ser Trp Lys He Ser His Arg Arg His His Ser Asn Thr 
130 135 140 

Gly Ser Leu Asp Arg Asp Glu Val Phe Val Pro Lys Pro Lys Ser Lys 
145 150 155 160 

Val Ala Trp Phe Ser Lys Tyr Leu Asn Asn Pro Leu Gly Arg Ala Val 
165 170 175 

Ser Leu Leu Val Thr Leu Thr He Gly Trp Pro Met Tyr Leu Ala Phe 
180 185 190 

Asn Val Ser Gly Arg Pro Tyr Asp Ser Phe Ala Ser His Tyr His Pro 
195 200 205 
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Tyr Ala Pro lie Tyr Ser Asn Arg Glu Arg Leu Leu lie Tyr Val Ser 
210 215 220 

Asp Val Ala Leu Phe Ser Val Thr Tyr Ser Leu Tyr Arg Val Ala Thr 
225 230 235 240 

Leu Lys Gly Leu Val Trp Leu Leu Cys Val Tyr Gly Val Pro Leu Leu 
245 250 255 

lie Val Asn Gly Phe Leu Val Thr lie Thr Tyr Leu Gin His Thr His 
260 265 270 

Phe Ala Leu Pro His Tyr Asp Ser Ser Glu Trp Asp Trp Leu Lys Gly 
275 280 285 

Ala Leu Ala Thr Met Asp Arg Asp Tyr Gly lie Leu Asn Lys Val Phe 
290 295 300 

His His lie Thr Asp Thr His Val Ala His His Leu Phe Ser Thr Met 
305 310 315 320 

Pro His Tyr His Ala Met Glu Ala Thr Asn Ala He Lys Pro He Leu 
325 330 335 

Gly Glu Tyr Tyr Gin Phe Asp Asp Thr Pro Phe Tyr Lys Ala Leu Trp 
340 345 350 

Arg Glu Ala Arg Glu Cy3 Leu Tyr Val Glu Pro Asp Glu Gly Thr Sex 
355 360 365 

Glu Lys Gly Val Tyr Trp Tyr Arg Asn Lys Tyr 
370 375 

(2) INFORMATION FOR SEQ ID NO : 7 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1790 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Zea mays 

(vii) IMMEDIATE SOURCE: 

(B) CLONE: pFad2#l 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 165.. 1328 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 : 

CGGCCTCTCC CCTCCCTCCT CCCTGCAAAT CCTGCAGACA CCACCGCTCG TTTTTCTCTC 60 

CGGGACAGGA GAAAAGGGGA GAGAGAGGTG AGGCGCGGTG TCCGCCCGAT CTGCTCTGCC 12 0 

CCGACGCAGC TGTTACGACC TCCTCAGTCT CAGTCAGGAG CAAG ATG GGT GCC GGC 17 6 

Met Gly Ala Gly 
1 

GGC AGG ATG ACC GAG AAG GAG CGG GAG AAG CAG GAG CAG CTC GCC CGA 22 4 

Gly Arg Met Thr Glu Lys Glu Arg Glu Lys Gin Glu Gin Leu Ala Arg 
5 10 15 20 

GCT ACC GGT GGC GCC GCG ATG CAG CGG TCG CCG GTG GAG AAG CCT CCG 272 
Ala Thr Gly Gly Ala Ala Met Gin Arg Ser Pro Val Glu Lys Pro Pro 
25 30 35 

TTC ACT CTG GGT CAG ATC AAG AAG GCC ATC CCG CCA CAC TGC TTC GAG 320 
Phe Thr Leu Gly Gin lie Lys Lys Ala lie Pro Pro His Cys Phe Glu 
40 45 50 

CGC TCG GTG CTC AAG TCC TTC TCG TAG GTG GTC CAC GAC CTG GTG ATC 368 
Arg Ser Val Leu Lys Ser Phe Ser Tyr Val Val His Asp Leu Val lie 
55 60 65 

GCC GCG GCG CTC CTC TAC TTC GCG CTG GCC ATC ATA CCG GCG CTC CCA 416 
Ala Ala Ala Leu Leu Tyr Phe Ala Leu Ala lie He Pro Ala Leu Pro 
70 75 80 

AGC CCG CTC CGC TAC GCC GCC TGG CCG CTG TAC TGG ATC GCG CAG GGG 4 64 

Ser Pro Leu Arg Tyr Ala Ala Trp Pro Leu Tyr Trp He Ala Gin Gly 
85 90 95 100 

TGC GTG TGC ACC GGC GTG TGG GTC ATC GCG CAC GAG TGC GGC CAC CAC 512 
Cys Val Cys Thr Gly Val Trp Val He Ala His Glu Cys Gly His His 
105 110 115 

GCC TTC TCG GAC TAC TCG CTC CTG GAC GAC GTG GTC GGC CTG GTG CTG 5 60 

Ala Phe Ser Asp Tyr Ser Leu Leu Asp Asp Val Val Gly Leu Val Leu 
120 125 130 

CAC TCG TCG CTC ATG GTG CCC TAC TTC TCG TGG AAG TAC AGC CAC CGG 60 8 

His Ser Ser Leu Met Val Pro Tyr Phe Ser Trp Lys Tyr Ser His Arg 
135 140 145 

CGC CAC CAC TCC AAC ACG 'GGG TCC CTG GAG CGC GAC GAG GTG TTC GTG 6 5 6 

Arg His His Ser Asn Thr Gly Ser Leu Glu Arg Asp Glu Val Phe Val 
150 155 16 0 



CCC AAG AAG AAG GAG GCG CTG CCG TGG TAC ACC CCG TAC GTG TAC AAC 
Pro Lys Lys Lys Glu Ala Leu Pro Trp Tyr Thr Pro Tyr Val Tyr Asn 
165 ' 170 175 180 



704 
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AAC CCG GTC GGC CGG GTG GTG CAC ATC GTG GTG CAG CTC ACC CTC GGG 752 

Asn Pro Val Gly Arg Val Val His He Val Val Gin Leu Thr Leu Gly 
1Q 5 190 195 

TGG CCG CTG TAC CTG GCG ACC AAC GCG TCG GGG CGG CCG TAC CCG CGC 8 00 

Trp Pro Leu Tyr Leu Ala Thr Asn Ala Ser Gly Arg Pro Tyr Pro Arg 
200 205 210 

TTC GCC TGC CAC TTC GAC CCC TAC GGC CCC ATC TAC AAC GAC CGG GAG 8 48 

Phe Ala Cys His Phe Asp Pro Tyr Gly Pro He Tyr Asn Asp Arg Glu 
215 220 225 

CGC GCC CAG ATC TTC GTC TCG GAC GCC GGC GTC GTG GCC GTG GCG TTC 8 96 

Arg Ala Gin He Phe Val Ser Asp Ala Gly Val Val Ala Val Ala Phe 
230 235 240 

GGG CTG TAC AAG CTG GCG GCG GCG TTC GGG GTC TGG TGG GTG GTG CGC 94 4 

Gly Leu Tyr Lys Leu Ala Ala Ala Phe Gly Val Trp Trp Val Val Ara 
245 250 255 260 

GTG TAC GCC GTG CCG CTG CTG ATC GTG AAC GCG TGG CTG GTG CTC ATC 992 
Val Tyr Ala Val Pro Leu Leu He Val Asn Ala Trp Leu Val Leu He 
265 270 275 

ACC TAC CTG CAG CAC ACC CAC CCG TCG CTC CCC CAC TAC GAC TCG AGC 1040 
Thr Tyr Leu Gin His Thr His Pro Ser Leu Pro His Tyr Asp Ser Se- 
280 285 290 

GAG TGG GAC TGG CTG CGC GGC GCG CTG GCC ACC ATG GAC CGC GAC TAC 1088 
Glu Trp Asp Trp Leu Arg Gly Ala Leu Ala Thr Met Asp Arg Asp Tvr 

295 300 305 - 

GGC ATC CTC AAC CGC GTG TTC CAC AAC ATC ACG GAC ACG CAC GTC GCG 113 6 

Gly He Leu Asn Arg Val Phe His Asn He Thr Asp Thr His Val Ala 
310 315 320 

CAC CAC CTC TTC TCC ACC ATG CCG CAC TAC CAC GCC ATG GAG GCC ACC 118 4 

His Hxs Leu Phe Ser Thr Met Pro His Tyr His Ala Met Glu Ala Thr 
325 330 335 340 

AAG GCG ATC AGG CCC ATC CTC GGC GAC TAC TAC CAC TTC GAC CCG ACC 1232 
Lys Ala He Arg Pro He Leu Gly Asp Tyr Tyr His Phe Asp Pro Thr 
345 350 355 

CCT GTC GCC AAG GCG ACC TGG CGC GAG GCC GGG GAA TGC ATC TAC GTC 128 0 

Pro Val Ala Lys Ala Thr Trp Arg Glu Ala Gly Glu Cys He Tyr Val 
360 365 370 

GAG CCC GAG GAC CGC AAG GGC GTC TTC TGG TAC AAC AAG AAG TTC TAGCCGCCGC 13 35 
Glu Pro Glu Asp Arg Lys Gly Val Phe Trp Tyr Asn Lys Lvs Ph*» 
375 380 385 

CGCTCGCAGA GCTGAGGACG CTACCGTAGG AATGGGAGCA GAAACCAGGA GGAGGAGACG 13 95 

GTACTCGCCC CAAAGTCTCC GTCAACCTAT CTAATCGTTA GTCGTCAGTC TTTTAGACGG 1455 



GAAGAGAGAT CATTTGGGCA CAGAGACGAA GGCTTACTGC AGTGCCATCG CTAGAGCTGC 



1515 




143 



CATCAAGTAC AAGTAGGCAA ATTCGTCAAC TTAGTGTGTC CCATGTTGTT TTTCTTAGTC 



1575 



GTCCGCTGCT GTAGGCTTTC CGGCGGCGGT CGTTTGTGTG GTTGGCATCC GTGGCCATGC 



1635 



CTGTGCGTGC GTGGCCGCGC TTGTCGTGTG CGTCTGTCGT CGCGTTGGCG TCGTCTCTTC 



1695 



GTGCTCCCCG TGTGTTGTTG TAAAACAAGA AGATGTTTTC TGGTGTCTTT GGCGGAATAA 



1755 



CAGATCGTCC GAACGAAAAA AAAAAAAAAA AAAAA 



1790 



(2) INFORMATION FOR SEQ ID NO : 8 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 387 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY; linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 8 : 

Met Gly Ala Gly Gly Arg Met Thr Glu Lys Glu Arg Glu Lys Gin Glu 
15 10 15 

Gin Leu Ala Arg Ala Thr Gly Gly Ala Ala Met Gin Arg Ser Fro Val 
20 25 30 

Glu Lys Pro Pro Phe Thr Leu Gly Gin He Lys Lys Ala He Pro Pro 
35 40 45 

His Cys Phe Glu Arg Ser Val Leu Lys Ser Phe Ser Tyr Val Val His 
50 55 60 

Asp Leu Val lie Ala Ala Ala Leu Leu Tyr Phe Ala Leu Ala lie lie 
65 70 75 80 

Pro Ala Leu Pro Ser Pro Leu Arg Tyr Ala Ala Trp Pro Leu Tyr Trp 
85 90 95 

He Ala Gin Gly Cys Val Cys Thr Gly Val Trp Val He Ala His Glu 
100 105 110 

Cys Gly His His Ala Phe Ser Asp Tyr Ser Leu Leu Asp Asp Val Val 
115 120 125 

Gly Leu Val Leu His Ser Ser Leu Met Val Pro Tyr Phe Ser Trp Lys 

130 135 140 

Tyr Ser His Arg Arg His His Ser Asn Thr Gly Ser Leu Glu Arg Asp 
145 150 155 160 

Glu Val Phe Val Pro Lys Lys Lys Glu Ala Leu Pro Trp Tyr Thr Pro 



165 



170 



175 



Tyr Val Tyr Asn Asn Pro Val Gly Arg Val Val His He Val Val Gin 
180 185 190 
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Leu Thr Leu Gly Trp Pro Leu Tyr Leu Ala Thr Asn Ala Ser Gly Arg 
195 200 205 

Pro Tyr Pro Arg Phe Ala Cys His Phe Asp Pro Tyr Gly Pro lie Tyr 
210 215 220 

Asn Asp Arg Glu Arg Ala Gin He Phe Val Ser Asp Ala Gly Val Val 
225 230 235 240 

Ala Val Ala Phe Gly Leu Tyr Lys Leu Ala Ala Ala Phe Gly Val Trp 
245 250 255 

Trp Val Val Arg Val Tyr Ala Val Pro Leu Leu He Val Asn Ala Trp 
260 265 270 

Leu Val Leu He Thr Tyr Leu Gin His Thr His Pro Ser Leu Pro His 
275 280 285 

Tyr Asp Ser Ser Glu Trp Asp Trp Leu Arg Gly Ala Leu Ala Thr Met 
290 295 300 

Asp Arg Asp Tyr Gly lie Leu Asn Arg Val Phe His Asn lie Thr Asp 
305 310 315 320 

Thr His Val Ala His His Leu Phe Ser Thr Met Pro His Tyr His Ala 
325 330 335 

Met Glu Ala Thr Lys Ala lie Arg Pro lie Leu Gly Asp Tyr Tyr His 
340 345 350 

Phe Asp Pro Thr Pro Val Ala Lys Ala Thr Trp Arg Glu Ala Gly Glu 
355 360 365 

Cys He Tyr Val Glu Pro Glu Asp Arg Lys Gly Val Phe Trp Tyr Asn 
370 375 380 

Lys Lys Phe 
385 

(2) INFORMATION FOR SEQ ID NO : 9 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 673 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: cDNA 
(iii) HYPOTHETICAL: NO 



(iv) 
(vi) 



ANTI-SENSE: NO 



ORIGINAL SOURCE: 

(A) ORGANISM: Ricinus communis 
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( vi i ) IMMED IATE SOURCE : 

(B) CLONE: pRF2-lC 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1 . . 673 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9 : 

TGG GTG ATG GCG CAT GAT TGT GGG CAC CAT GCC TTC AGT GAC TAT CAA 4 8 

Trp Val Met Ala His Asp Cys Gly His His Ala Phe Ser Asp Tyr Gin 
15 10 15 

TTG CTT GAT GAT GTA GTT GGT CTT ATC CTA CAC TCC TGT CTC CTT GTC 9 6 

Leu Leu Asp Asp Val Val Gly Leu lie Leu His Ser Cys Leu Leu Val 
20 25 30 

CCT TAT TTT TCA TGG AAA CAC AGC CAT CGC CGA CAT CAT TCC AAC ACA 144 
Pro Tyr Phe Ser Trp Lys His Ser His Arg Arg His His Ser Asn Thr 
35 40 45 

GGG TCC CTG GAA CGG GAT GAA GTG TTT GTT CCC AAG AAG AAA TCT AGT 192 
Gly Ser Leu Glu Arg Asp Glu Val Phe Val Pro Lys Lys Lys Ser Ser 
50 55 60 

ATC CGT TGG TAT TCC AAA TAC CTC AAC AAC CCT CCA GGT CGT ATC ATG 240 
lie Arg Trp Tyr Ser Ly3 Tyr Leu Asn Asn Pro Pro Gly Arg lie Met 
65 70 75 80 

ACA ATT GCC GTC ACA CTT TCA CTT GGC TGG CCT CTG TAC CTA GCA TTC . 28 8 

Thr lie Ala Val Thr Leu Ser Leu Gly Trp Pro Leu Tyr Leu Ala Phe 
85 90 95 

AAT GTT TCA GGC AGG CCA TAT GAT CGG TTC GCC TGC CAC TAT GAC CCA 33 6 

Asn Val Ser Gly Arg Pro Tyr Asp Arg Phe Ala Cys His Tyr Asp Pro 
100 105 HO 

TAT GGC CCG ATC TAC AAT GAT CGC GAG CGA ATC GAG ATA TTC ATA TCA 38 4 

Tyr Gly Pro lie Tyr Asn Asp Arg Glu Arg He Glu He Phe lie Ser 
115 120 125 

GAT GCT GGT GTT CTT GCT GTC ACT TTT GGT CTC TAC CAA CTT GCT ATA 432 
Asp Ala Gly Val Leu Ala Val Thr Phe Gly Leu Tyr Gin Leu Ala lie 
130 135 140 

GCG AAG GGG CTT GCT TGG GTT GTC TGT GTA TAT GGA GTG CCA TTG TTG 480 
Ala Lys Gly Leu Ala Trp Val Val Cys Val Tyr Glv Val Pro Leu Leu 
145 150 155 ' 160 

GTG GTG AAT TCA TTC CTT GTT CTG ATC ACA TTT CTG CAG CAT ACT CAC 52 8 

Val Val Asn Ser Phe Leu Val Leu lie Thr Phe Leu Gin His Thr His 
165 170 175 

CCT GCA TTG CCA CAT TAT GAT TCG TCG GAG TGG GAC TGG CTA AGA GGA 57 6 

Pro Ala Leu Pro His Tyr Asp Ser Ser Glu Trp Asp Trp Leu Arg Gly 
180 185 190 
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GCT CTA GCA ACT GTT GAC AGA GAT TAC GGG ATC TTG AAC AAG GTG TTC 6 24 

Ala Leu Ala Thr Val Asp Arg Asp Tyr Gly lie Leu Asn Lys Val Phe 
195 200 205 



CAT AAC ATA ACG GAC ACT CAA GTA GCT CAC CAC CTT TTC ACC ATG CCC C 6 73 

His Asn lie Thr Asp Thr Gin Val Ala His His Leu Phe Thr Met Pro 

210 215 220 

(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 224 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

Trp Val Met Ala His Asp Cys Gly His His Ala Phe Ser Asp Tyr Gin 
15 io 15 

Leu Leu Asp Asp Val Val Gly Leu lie Leu His Ser Cys Leu Leu Val 
20 25 30 

Pro Tyr Phe Ser Trp Lys His Ser His Arg Arg His His Ser Asn Thr 
35 40 45 

Gly Ser Leu Glu Arg Asp Glu Val Phe Val Pro Lys Lys Lys Ser Sex 
50 55 60 

lie Arg Trp Tyr Ser Lys Tyr Leu Asn Asn Pro Pro Gly Arg lie Met 
65 70 75 80 

Thr lie Ala Val Thr Leu Ser Leu Gly Trp Pro Leu Tyr Leu Ala Phe 
85 90 95 



Asn Val Ser Gly 
100 

Tyr Gly Pro lie 
115 

Asp Ala Gly Val 
130 

Ala Lys Gly Leu 
145 

Val Val Asn Ser 



Pro Ala Leu fro 



Arg Pro Tyr Asp 



Tyr Asn Asp Arg 
120 

Leu Ala Val Thr 
135 

Ala Trp Val Val 
150 

Phe Leu Val Leu 

165 

His Tyr Asp Ser 



Arg Phe Ala Cys 
105 

Glu Arg lie Glu 



Phe Gly Leu Tyr 
140 

Cys Val Tyr Gly 
155 

lie Thr Phe Leu 

170 

Ser Glu Trp Asp 



His Tyr Asp Pro 
110 

lie Phe lie Ser 

125 

Gin Leu Ala lie 



Val Pro Leu Leu 
160 

Gin His Thr His 

17 5 

Trp Leu Arg Gly 



Ala Leu Ala Thr Val Asp Arg Asp Tyr Gly Tie Leu Asn Lys Val Phe 
195 200 ~ ' 205 
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His Asn He Thr Asp Thr Gin Val Ala His His Leu Phe Thr Met Pro 
210 215 220 



(2) INFORMATION FOR SEQ ID NO : 1 1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1369 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iii) HYPOTHETICAL: NO 



(iv) ANTI-SENSE: NO 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Ricinus communis 

(vii) IMMEDIATE SOURCE: 

(B) CLONE: pRF197c-42 

(ix) FEATURE : 

(A) NAME/KEY: CDS 

(B) LOCATION: 184.. 1347 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 1 : 

CGGCCGGGAT TCCGGTTTTC ACACTAATTT GCAAAAAATG CATGATTTCA CCTCAAATCA 60 

AACACCACAC CTTATAACTT AGTCTTAAGA GAGAGAGAGA GAGGAGACAT TTCTCTTCTC 12 0 

TGAGATGAGC ACTTCTCTTC CAGACATCGA AGCCTCAGGA AAGTGCTTGA GAAGAGCTTG 180 

AGA ATG GGA GGT GGT GGT CGC ATG TCT ACT GTC ATA ATC AGC AAC AAC 228 
Met Gly Gly Gly Gly Arg Met Ser Thr Val lie lie Ser Asn Asn 
15 10 15 

AGT GAG AAG AAA GGA GGA AGC AGC CAC CTG GAG CGA GCG CCG CAC ACG 27 6 

Ser Glu Lys Lys Gly Gly Ser Ser His Leu Glu Arg Ala Pro His Thr 

20 25 30 

AAG CCT CCT TAC ACA CTT GGT AAC CTC AAG AGA GCC ATP CCA rrr r AT ?2 4 
~ys rro :>rc Tyr Thr Leu Gly Asn Leu Lys Arg A^a lie Pro Pro His 
35 40 45 

TGC TTT GAA CGC TCT TTT GTG CGC TCA TTC TCC AAT TTT GCC TAT AAT 3^2 
Cys Phe Glu Arg Ser Phe Val Arg Ser Phe Ser Asn Phe Ala Tyr Asn 
50 55 6 o 

TTC TGC TTA AGT TTT CTT TCC TAC TCG ATC GCC ACC AAC TTC TTC CCT 42 0 

Phe Cys Leu Ser Phe Leu Ser Tyr Ser He Ala Thr Asn Phe Phe Pro 

65 70 75 
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TAC ATC TCT TCT CCG CTC TCG TAT GTC GCT TGG CTG GTT TAC TGG CTC 4 68 

Tyr lie Ser Ser Pro Leu Ser Tyr Val Ala Trp Leu Val Tyr Trp Leu 
80 85 90 95 

TTC CAA GGC TGC ATT CTC ACT GGT CTT TGG GTC ATC GGC CAT GAA TGT 516 
Phe Gin Gly Cys He Leu Thr Gly Leu Trp Val He Gly His Glu Cy3 
100 105 110 

GGC CAT CAT GCT TTT AGT GAG TAT CAG CTG GCT GAT GAC ATT GTT GGC 5 64 

Gly His His Ala Phe Ser Glu Tyr Gin Leu Ala Asp Asp lie Val Gly 
115 120 125 

CTA ATT GTC CAT TCT GCA CTT CTG GTT CCA TAT TTT TCA TGG AAA TAT 612 
Leu lie Val His Ser Ala Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr 
130 135 140 

AGC CAT CGC CGC CAC CAT TCT AAC ATA GGA TCT CTC GAG CGA GAC GAA 6 60 

Ser His Arg Arg His His Ser Asn He Gly Ser Leu Glu Arg Asp Glu 
145 150 155 

GTG TTC GTC CCG AAA TCA AAG TCG AAA ATT TCA TGG TAT TCT AAG TAC 7 08 

Val Phe Val Pro Lys Ser Lys Ser Lys He Ser Trp Tyr Ser Lys Tyr 
160 165 170 175 

TTA AAC AAC CCG CCA GGT CGA GTT TTG ACA CTT GCT GCC ACG CTC CTC 75 6 

Leu Asn Asn Pro Pro Gly Arg Val Leu Thr Leu Ala Ala Thr Leu Leu 
180 185 190 

CTT GGC TGG CCT TTA TAT TTA GCT TTC AAT GTC TCT GGT AGA CCT TAC 80 4 

Leu Gly Trp Pro Leu Tyr Leu Ala Phe Asn Val Ser Gly Arg Pro Tyr 
195 200 205 

GAT CGC TTT GCT TGC CAT TAT GAT CCC TAT GGC CCA ATA TTT TCC GAA 8 52 

Asp Arg Phe Ala Cys His Tyr Asp Pro Tyr Gly Pro He Phe Ser Glu 
210 215 220 

AGA GAA AGG CTT CAG ATT TAC ATT GCT GAC CTC GGA ATC TTT GCC ACA 9 00 

Arg Glu Arg Leu Gin He Tyr He Ala Asp Leu Gly He Phe Ala Thr 
225 230 235 

ACG TTT GTG CTT TAT CAG GCT ACA ATG GCA AAA GGG TTG GCT TGG GTA 9 48 

Thr Phe Val Leu Tyr Gin Ala Thr Met Ala Lys Gly Leu Ala Trp Val 
240 245 250 255 

ATG CGT ATC TAT GGG GTG CCA TTG CTT ATT GTT AAC TGT TTC CTT GTT 3 96 

Met Arg He Tyr Gly Val Pro Leu Leu He Val Asn Cys Phe Leu Val 

260 2 65 27C 

ATG ATC ACA T AC TTG CAG CAC ACT CAC CCA GCT ATT CCA CGC TAT GCC 1 j l \ 

Met He Thr Tyr Leu Gin His Thr His Pro Ala He Pro Arg Tyr Gly 
275 280 285 

TCA TCG GAA TGG GAT TGG CTC CGG GGA GCA ATG GTG ACT GTC GAT AGA 10 92 

Ser Ser Glu Trp Asp Trp Leu Arg Gly Ala Met Val Thr Val Asp Arg 
290 295 300 



149 

GAT TAT GGG GTG TTG AAT AAA GTA TTC CAT AAC ATT GCA GAC ACT CAT 1140 
Asp Tyr Gly Val Leu Asn Lys Val Phe His Asn lie Ala Asp Thr His 
305 310 315 

GTA GCT CAT CAT CTC TTT GCT ACA GTG CCA CAT TAC CAT GCA ATG GAG 118 8 

Val Ala His His Leu Phe Ala Thr Val Pro His Tyr His Ala Met Glu 
320 325 330 335 

GCC ACT AAA GCA ATC AAG CCT ATA ATG GGT GAG TAT TAC CGG TAT GAT 12 3 6 

Ala Thr Lys Ala lie Lys Pro lie Met Gly Glu Tyr Tyr Arg Tyr Asp 
340 345 350 

GGT ACC CCA TTT TAC AAG GCA TTG TGG AGG GAG GCA AAG GAG TGC TTG 12 8 4 

Gly Thr Pro Phe Tyr Lys Ala Leu Trp Arg Glu Ala Lys Glu Cys Leu 
355 360 365 

TTC GTC GAG CCA GAT GAA GGA GCT CCT ACA CAA GGC GTT TTC TGG TAC 1332 
Phe Val Glu Pro Asp Glu Gly Ala Pro Thr Gin Gly Val Phe Trp Tyr 
370 375 380 

CGG AAC AAG TAT TAAAAAAGTG TCATGTAGCC TGCCG 13 6 9 

Arg Asn Lys Tyr 
385 

(2) INFORMATION FOR SEQ ID NO: 12; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 387 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Met Gly Gly Gly Gly Arg Met Ser Thr Val lie lie Ser Asn Asn Ser 
15 10 15 

Glu Lys Lys Gly Gly Ser Ser His Leu Glu Arg Ala Pro His Thr Lys 
20 25 30 

Pro Pro Tyr Thr Leu Gly Asn Leu Lys Arg Ala lie Pro Pro His Cys 
35 40 45 

Phe Glu Arg Ser Phe Val Arg Ser Phe Ser Asn Phe Ala Tyr Asn Phe 
50 55 60 

Cys Leu Ser Phe Leu Ser Tyr Ser lie Ala Thr Asn Phe Phe Pro Tyr 

65 ^0 75 30 

He Ser Ser Pro Leu Ser Tyr Val Ala Trp Leu Val Tyr Trp Leu Phe 
85 90 95 

Gin Gly Cys He Leu Thr Gly Leu Trp Val He Gly His Glu Cys Gly 
100 105 110 
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His His Ala Phe Ser Glu Tyr Gin Leu Ala Asp Asp He Val Gly Leu 
115 120 125 

He Val Hi3 Ser Ala Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr Ser 
130 135 140 

His Arg Arg His His Ser Asn He Gly Ser Leu Glu Arg Asp Glu Val 
145 150 155 160 

Phe Val Pro Lys Ser Lys Ser Lys He Ser Trp Tyr Ser Lys Tyr Leu 
165 170 175 

Asn Asn Pro Pro Gly Arg Val Leu Thr Leu Ala Ala Thr Leu Leu Leu 
180 185 190 

Gly Trp Pro Leu Tyr Leu Ala Phe Asn Val Ser Gly Arg Pro Tyr Asp 
195 200 205 

Arg Phe Ala Cys His Tyr Asp Pro Tyr Gly Pro He Phe Ser Glu Arg 
210 215 220 

Glu Arg Leu Gin He Tyr He Ala Asp Leu Gly He Phe Ala Thr Thr 
225 230 235 240 

Phe Val Leu Tyr Gin Ala Thr Met Ala Lys Gly Leu Ala Trp Val Met 
245 250 255 

Arg He Tyr Gly Val Pro Leu Leu He Val Asn Cys Phe Leu Val Met 
260 265 270 

He Thr Tyr Leu Gin His Thr His Pro Ala He Pro Arg Tyr Gly Ser 
275 280 285 

Ser Glu Trp Asp Trp Leu Arg Gly Ala Met Val Thr Val Asp Arg Asp 
290 295 300 

Tyr Gly Val Leu Asn Lys Val Phe His Asn He Ala Asp Thr His Val 
305 310 315 320 

Ala His His Leu Phe Ala Thr Val Pro His Tyr His Ala Met Glu Ala 
325 330 335 

Thr Lys Ala He Lys Pro He Met Gly Glu Tyr Tyr Arg Tyr Asp Gly 
340 345 350 

Thr Pro Phe Tyr Lys Ala Leu Trp Arg Glu Ala Lys Glu Cys Leu Phe 

355 360 365 

Val Glu Pro Asp Glu Gly Ala Pro Thr Gin Gly Val Phe Trp Tyr Arg 

370 375 360 



Asn Lys Tyr 
385 
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(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 

(ix) FEATURE: 

(A) NAME/KEY: mis cofeature 

(B) LOCATION: 1..23 

(D) OTHER INFORMATION: /product= 

"synthetic 
oligonucleotide" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

TGGGTATGCC AYGANTGYGG NCA 

(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) TRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(ix) FEATURE : 

(A) NAME/KEY: mi sc_f eat u re 

(B) LOCATION: 1 . .22 

(D) CTHER INFORMATION: /product- 

"synthetic 
ol iqonu elect ide " 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 4 : 



AAARTGRTGG CACRTGNGTR TC 



22 
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(2) INFORMATION FOR SEQ ID NO : 1 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2973 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Arabidopsis thaliana 

(vii) IMMEDIATE SOURCE: 

(B) CLONE: pAGF2-6 

(ix) FEATURE : 

(A) NAME /KEY : exon 

(B) LOCATION: 433.. 520 

(ix) FEATURE: 

(A) NAME/KEY: intron 

(B) LOCATION: 521.. 1654 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

ATTCGGTAAT TCCTACATAT TTTAGAGATT AGTTTGAGTT TCCATCCATA CTTTACTAGT 60 

GATTATAAAT TTAAAATACG TACTTTTCGA CTATAAAGTG AAACTAAGTA AATTAGAACG 120 

TGATATTAAA AAGTTAATGT TCACTGTTAT ATTTTTTTCA CAAGTAAAAA ATGGGTTATT 180 

TGCGGTAAAT AAAAATACCA GATATTTTGA ATTGATTAAA AAGGTTGAAA TAAGAGAGGA 2 40 

GGGGAAAGAA AAGAAGGTGG GGGCCCAGTA TGAAAGGGAA AGGTGTCATC AAATCATCTC 300 

TCTCTCTCTC TACCTTCGAC CCACGGGCCG TGTCCATTTA AAGCCCTGTC TCTTGCCATT 3 60 

CCCCATCTGA CCACCAGAAG AAGAGCCACA CACTCACAAA TTAAAAAGAG AGAGAGAGAG 42 0 

AGAGAGACAG AGAGAGAGAG AGATTCTGCG GAGGAGCTTC TTCTTCGTAG GGTGTTCATC 430 

GTTATTAACO TTATCOCCCC TACGTCAGCT CCATCTCCAG GTCCGTCG^T T^Tr^TCrAT ^40 

TTCTTCTCAT TTTCGATTTT GATTCTTATT TCTTTCCAGT AGCTCCTGCT CTGTGAATTT 600 

CTCCGCTCAC GATAGATCTG CTTATACTCC TTACATTCAA CCTTAGATCT GGTCTCGATT 6 60 

CTCTGTTTCT CTGTTTTTTT CTTTTGGTCG AGAATCTGAT GTTTGTTTAT GTTCTGTCAC 72 0 

CATTAATAAT GATGAACTCT CTCATTCATA CAATGATTAG TTTCTCTCGT CTACCAAACG 7 80 
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ATATGTTGCA TTTTCACTTT TCTTCTTTTT TTCTAAGATG ATTTGCTTTG ACCAATTTGT 840 

TTAGATCTTT ATTTTATTTT ATTTTCTGGT GGGTTGGTGG AAATTGAAAA AAAAAAAAAA 90 0 

AAAAGCATAA ATTGTTATTT GTTAATGTAT TCATTTTTTG GCTATTTGTT CTGGGTAAAA 96 0 

ATCTGCTTCT ACTGTTGAAT CTTTCCTGGA TTTTTTACTC CTATTGGGTT TTTATAGTAA 102 0 

AAATACATAA TAAAAGGAAA ACAAAAGTTT TATAGATTCT CTTAAACCCC TTACGATAAA 108 0 

AGTTGGAATC AAAATAATTC AGGATCAGAT GCTCTTTGAT TGATTCAGAT GCGATTACAG 1140 

TTGCATGGAA AATTTTCTAG ATCCGTCGTC ACATTTTATT TTCTGTTTAA ATATCTAAAT 12 0 0 

CTGATATATG ATGTCGACAA ATTCTGGTGG CTTATACATC ACTTCAACTG TTTTCTTTTG 12 60 

GCTTTGTTTG TCAACTTGGT TTTCAATACG ATTTGTGATT TCGATCGCTG AATTTTTAAT 132 0 

ACAAGCAAAC TGATGTTAAC CACAAGCAAG AGATGTGACC TGCCTTATTA ACATCGTATT 1380 

ACTTACTACT AGTCGTATTC TCAACGCAAT CGTTTTTGTA TTTCTCACAT TATGCCGCTT 14 40 

CTCTACTCTT TATTCCTTTT GGTCCACGCA TTTTCTATTT GTGGCAATCC CTTTCACAAC 15 0 0 

CTGATTTCCC ACTTTGGATC ATTTGTCTGA AGACTCTCTT GAATCGTTAC CACTTGTTTC 15 60 

TTGTGCATGC TCTGTTTTTT AGAATTAATG ATAAAACTAT TCCATAGTCT TGAGTTTTCA 162 0 

GCTTGTTGAT TCTTTTGCTT TTGGTTTTCT GCAGAAACAT GGGTGCAGGT GGAAGAATGC 168 0 

CGGTTCCTAC TTCTTCCAAG AAATCGGAAA CCGACACCAC AAAGCGTGTG CCGTGCGAGA 17 40 

AACCGCCTTT CTCGGTGGGA GATCTGAAGA AAGCAATCCC GCCGCATTGT TTCAAACGCT 1800 

CAATCCCTCG CTCTTTCTCC TACCTTATCA GTGACATCAT TATAGCCTCA TGCTTCTACT 18 60 

ACGTCGCCAC CAATTACTTC TCTCTCCTCC CTCAGCCTCT CTCTTACTTG GCTTGGCCAC 192 0 

TCTATTGGGC CTGTCAAGGC TGTGTCCTAA CTGGTATCTG GGTCATAGCC CACGAATGCG 198 0 

GTCACCACGC ATTCAGCGAC TACCAATGGC TGGATGACAC AGTTGGTCTT ATCTTCCATT 2 0 40 

CCTTCCTCCT CGTCCCTTAC TTCTCCTGGA AGTATAGTCA TCGCCGTCAC CATTCCAACA 210 0 

CTGGATCCCT CGAAAGAGAT GAAGTATTTG TCCCAAAGCA GAAATCAGCA ATCAAGTGGT 2 1 5 C 

ACGGGAAATA rPTCAA^AAC ^C^CTTGGAC GCATCATGAT GTTAA^CG^C C'G^^CC 222* 

TCGGGTGGCC CTTGTACTTA GCCTTTAACG TCTCTGGCAG ACCGTATGAC GGGTTrnCTT ? ? ? * 

GCCATTTCTT CCCCAACGCT CCCATCTACA ATGACCGAGA ACGCCTCCAG ATATACCTCT 2 34 0 

CTGATGCGGG -TATTCTAGCC GTCTGTTTTG GTCTTTACCG TTACGCTGCT GCACAAGGGA 2 400 

TGGCCTCGAT GATCTGCCTC TACGGAGTAC CGCTTCTGAT AGTGAATGCG TTCCTCGTCT 2 4 60 

TGATCACTTA CTTGC AGCAC ACTCATCCCT CGTTGCCTCA CTACGATTCA TCAGAGTGGG 2 52 0 
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ACTGGCTCAG GGGAGCTTTG GCTACCGTAG ACAGAGACTA CGGAATCTTG AACAAGGTGT 25 8 0 

TCCACAACAT TACAGACACA CACGTGGCTC ATCACCTGTT CTCGACAATG CCGCATTATA 2 640 

ACGCAATGGA AGCTACAAAG GCGATAAAGC CAATTCTGGG AGACTATTAC CAGTTCGATG 27 0 0 

GAACACCGTG GTATGTGGCG ATGTATAGGG AGGCAAAGGA GTGTATCTAT GTAGAACCGG 27 60 

ACAGGGAAGG TGACAAGAAA GGTGTGTACT GGTACAACAA TAAGTTATGA GGATGATGGT 2820 

GAAGAAATTG TCGACTTTTC TCTTGTCTGT TTGTCTTTTG TTAAAGAAGC TATGCTTCGT 28 80 

TTTAATAATC TTATTGTCCA TTTTGTTGTG TTATGACATT TTGGCTGCTC ATTATGTTAT 2 9 40 

GTGGGAAGTT AGCGTTCAAA TGTTTTGGGT CGG 2 973 
(2) INFORMATION FOR SEQ ID NO : 1 6 : 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 

(ix) FEATURE: 

(A) NAME /KEY : mis cofeature 

(B) LOCATION: 1 . .23 

(D) OTHER INFORMATION: /product^ 



"synthetic 
oligonucleot ide 



(xi) 



SEQUENCE DESCRIPTION: 



SEQ ID NO: 16: 



GGGCATGTNG ARAANARRTG RTG 



23 



(2) 



INFORMATION FOR SEQ ID NO: 17: 



(i) 



SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 23 base pairs 
<B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) 



MOLECULE TYPE : 



CDNA 



(iii) 



HYPOTHETICAL: NO 



• 



(iv) ANTI-SENSE: NO 

(ix) FEATURE: 

(A) NAME/KEY: misc_f eature 

(B) LOCATION: 1..23 

(D) OTHER INFORMATION: /product^ 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 



"synthetic 
oligonucleotide 



GGGCATGTRC 



TRAANARRTG RTG 



23 



^^1043 US CNT1 Seq listing, 



SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANT: JONATHAN EDWARD LIGHTNER 
JOHN JOSEPH OKULEY 

(ii) TITLE OF INVENTION: GENES FOR MICROSOMAL 
FATTY ACID DELTA- 12 

DESATURASES AND RELATED 
ENZYMES FROM PLANTS 

(iii) NUMBER OF SEQUENCES: 17 

(iv) CORRESPONDENCE ADEiRESS: 

(A) ADDRESSEE:. E . I. DU PONT DE NEMOURS 
AND COMPANY 

(B) STREET: 1007 MARKET STREET 

(C) CITY: WILMINGTON 

(D) STATE: DELAWARE 

(E) COUNTRY: U.S.A. 

( F ) ZIP: 1 9 8 9 S 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE : Floppy disk 

(B) COMPUTER: Macintosh 

' L ) : J r'l'jRAT i hi i I' 'i .:'7EK ! Ml C '["('■ 3 o t 1 Wind O "W 3 9 *3 

(D) SOFTWARE: Microsoft Word Version 7.0 

(vi) CURRENT APPLICATION E'ATA : 

(A) APPLICATION NUMBER : 

(B) FILING DATE: 

(C) CLASS I F I CAT I ON : 

(vii) PRIOR APPLICATION DATA: 
(A) APPLICATION NUMBER : U.S. 07/977,339 
(3) FILING DATE: 17 -NOV- 19 92 

<A) APPLICATION NUMBER: U.S. 09/133,962 

(E) FILING E'ATE : 14 -AUG- 19 98 

(viii) ATTORNEY/AGENT INFORMATION : 

(A) NAME: Christ anbury, Lynne M.. 

(B) REGISTRATION NUMBER : "'0,97 1 

(C) REFERENCE/ DOCKET NUMBER.: BB104J US DIV 

( n \ TFT tt ("j^JP ; I '-■ n ;■ \ ^ ^ '? - c . A & 1 
( B ) TELE FAX : ( c ■_■ ±. ) b r c - ± 0 ^. 6 
( C ) TFLEX : P - 5 4 7 

( i ) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 1372 base pairs 
■;B; TYPE: nucleic acid 
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(C) STRANDEDNESS : d-uble 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(Hi) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: HO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Arabidopsis thaliana 

(vii) IMMEDIATE SOURCE: 

(B) CLONE: p9210 3 

( Lx) FEATURE : 

(A) NAME /KEY: CDS 

(B) LOCATION: 9 3.. 124 4 

(xi) SEQUENCE DESCRIPTION: SEO I D NO : 1 : 

AGAGAGAGAG ATTCTGCGGA GGAGCTTCTT CTTCGTAGGG TGTTCATCGT TATTAACGTT 
CO 

ATCGCCCCTA CGTCAGCTCC ATCTCCAGAA AC ATG GOT GCA GOT GGA AGA ATG 

1 1 3 

i b 

CCG GTT OCT ACT TCT TCC A AG AAA TCG GAA ACC GAC ACC ACA AAG CGT 

101 

Pro Val Pro Thr Ser Ser Lys Lvs Ser Glu Thr Asp Thr Thr Lys Arg 

10 10 2 0 

GTG CCG TGC GAG AAA C'.':G OCT TTC TCG GTG GGA GAT CTG AAG AAA GCA 

2 0 9 

Val Pro Cys Glu Lys Pro Pro Phe Ser Val Gly Aap Lou Lys Lys Ala 

2 5 " 3 '1 3 5 

ATC CCG CCG CAT TGT TTC AAA CGC TCA ATC OCT CGC TCT TTC TCC TAG 
2 r 7 

lie Pro Pro His Cys Piie Lys Arg Ser lie Pre* Arg Ser Pne Ser Tyr 

4 0 4 5 zO 5 5 

CT I' All A^i GAe Ale All ATA e-^o To A IGC T I C I Ao TAG oio GCC ACC 



oO bo / "J 

AAT TAC TTC TCT CTC CTC CCT CAG C - ^T CTC TCT TAG TTG GOT TGG CCA 

3 0 3 

Ash T ^ 7 r~ p n ,:j ^ ^ r ~ T ■ u 7 ■ -» u p r- -i o i n ^ r ' ~ ■ I ° 1 1 0 ■=■ r T ' 7 r Leu A. 1 T r u Pro: 

7 5 3 0 8 5 

CTC TAT TGG GCC TGT CAA GGC TOT GTo CTA AOT GOT ATC TGG GTS ATA 
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Leu Tyr Trp Ala Cys Gin Gly Cys 
90 95 



Val Leu Thr Gly lie Trp Val lie 

10 0 



2 CAC GAA TGC GGT CAC CAC 



gcc CAC 

4 4 9 
Ala His 
10 5 



Gl u Cys Gly His His 

110 



GCA 
Ala 



TTC 

Phe 



AGC 



be r 



GAC 
Asr 



TAC 

Tyr 
115 



CAA 
Gin 



TGG 
Tro 



CTG 
Leu 



GAT 
Asr. 



GAC ACA 

4 97 
Asp Thr 
12 0 



GTT GGT CTT ATC TTC CAT TCC TTC CTC CT( 



Val Gly Leu lie Phe His Ser Phe Leu 
12 5 130 



GTC 
Val 



CCT 
Pro 



TAC 
Tyr 



TTC 

Phe 
13 5 



TCC TGG 

5 4 5 
Ser Trio 



AAG TAT AGT CAT CGC 

L y s Tyr Ser His Arq 
1 4 0 



CGT 
Arg 



CAC 

H Liz 



CAT TC 

His Se 
14 5 



AAC 
Asn 



ACT 



GGA 
Gly 



TCC 

S e r 
1 50 



CTC 
Leu 



GAA AGA GAT GAA GTA TTT GTC CCA 
593 

Glu Arg Asp Glu Val Phe Val Pro 
15 5 



AAG 

Lys 
160 



CAG 
Gin 



AAA TCA 
Lys Ser 



GCA 
Ala 



ATC 

lie 
165 



AAG 
Lys 



TGG 
Tro 



TAC GGG 

0 4 1 
Tvr GLv 



AAA TAC CTC AAC AAC 
Lys Tyr 3eu Asn Asr, 



CCT CTT GGA CGC ATC 



Gly Ara lie 



ATG 



ATG 
Met 



TTA ACC 



..eu rnr 



GTC CAG TTT 
:-: c, 



13 5 



:tc ggg t-: 



■ 1 , r rn 



rp r'r 
190 



TTG TAC TTA 



1 9 5 



TTT AAC GTC TCT 
Phe Asn Val Ser' 



GGC AGA CCG TAT GAC 
7 37 

Gly Arg Pro 
? ".' 0 



GGG TTC GOT TGC CAT TTC TT' 



AAC GCT 



Tyr Asp Gly Phe Ala Cys His Phe Pne Pro Asn Ala Pr. 



? u 5 



7AC AAT GAC CGA GAA CGC 



2 !■ 

:AG ATA TA< 



21 : 



CTC TCT GAT GCG GGT 



lie Tyr' Asn Aj 



Arg 

v > r 



Ara Le: 



i y r ^eu o e r 



Asp Ala 

2 0 



ATT CTA GCC GTC 



TAC cgt 



M~*:. Ala Ser Met. lie 



Lea Tyr Gly Val ?r: Leu Leu lie Val Asn 



1 v: TTC 3T3 GT : : 
92 9 

i. 1 a P h e L p ■ i V a . 



TTG ATC ACT TA 2 TT 3" CAG 



Thr Tyr L 



:a: act :at 

H i s T n r His 



TC j TTG 

Ser Leu 



# 



B1043 US CNT1 Seq listing. txL 



265 270 275 

CCT CAC TAC GAT TCA TCA GAG TGG GAC TGG CTC AGG GGA GCT TTG GCT 

97 7 

Pro His Tyr Asp Ser Ser Glu T rp Asp Trp Leu Arg Gly Ala Leu Ala 

2 HO 2 8 5 " 2 90 2 95 

ACC GTA GAC AGA GAC TAC GGA ATC TTG AAC AAG GTG TTC CAC AAC ATT 
1 ! J 2 5 

Thr Val Asp Arg Asp Tyr Gly lie Leu Asn Lys Va 1 ?he His Asn lie 

300 30 5 310 

ACA GAC ACA CAC GTG GCT CAT CAC CTG TTC TCG ACA ATG CCG CAT TAT 
10 7 3 

Thr Asp Thr His Val Ala His His Leu ?he Ser Thr Met Pro His Tyr 

315 32 0 32 5 

AAC GCA ATG GAA GCT ACA AAG GCG ATA AAG CCA ATT CTG GGA GAC TAT 
1121 

Asn Ala Met Glu Ala Thr Lys Ala lie Lys Pro lie Leu Gly Asp Tyr 
3 30 3 35 34 0 

TAC CAG TTC GAT GGA ACA CCG TGG TAT GTA GCG ATG TAT AGG GAG GCA 
116 9 

Tyr Gin Phe Asp Gly Thr Pro Trp Tyr Val Ala Met Tyr Arg Glu Ala 

3 4 5 3 5 0 i 5 5 

AAG GAG TGT AT '2 TAi GTA GAA CCG GAC AGG GAA GGT GAC AAG AAA GGT 
1. 2 1 7 

Lvs Glu Cys lie Tyr Val Glu Pro Asp Arg Glu Gly Asp Lys Lys Gly 

3 60 3< r 5 ' 370 37 5 



GTG TAC TGG TAC AAC AAT AAG TTA TGAGCATGAT GGTGAAGAAA TTGTCGACCT 
1171 



Val Tyr Trp Tyr Asn Asn Ly- 



3 Z. \j 

tto;tcttgtc TGTTTGTCTT TTGTTAAAGA agctatgctt CGTTTTAATA ATCTTATTGT 

1 ""' " 1 - 

ci.:attttgtt gtgttatgac ATTTTGGCTG CTCATTATGT t 

1 :■ 7 2 

>. ~ ) INFORMATION FOR SEC 1 2 NO:.: : 

( i } -EOOENCE CHAP AC TP 2 I S IV CO : 

(3) TYPE: amino acia 

(n) MOLECMLE TYPE: protein 

( xi ) SEOuENCE DE3CF. I PT ION : SEO ID NO : 2 : 

Mot Gly Ala Gly Gly Arg Met Pr:> Val Pro Thr Ser Ser Lys Lys Ser 
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Glu Thr Asp Thr Thr Lys Arg Val Pre* Cys Glu Lys Pro Pro Phe Ser 

2 0 2 5 3 0 

Val Gly Asp Leu Lys Lys Ala lie Pro Pro His Cys Phe Lys Arcr Ser 

3 5 -10 4 5 

lie Pro Arg Ser Phe Ser Tyr Leu lie Ser Asp lie lie lie Ala Ser 

5 0 5 5 6 0 

Cys Phe Tyr Tyr Val Ala Thr Asn Tyr Phe Ser Leu Leu Pro Gin Pro 

65 7 0 7 5 8 0 

Leu Ser Tyr Leu Ala Trp Pro Leu Tyr Trp Ala Cys Gin Gly Cys Val 

8 5 90 9 5 

Leu Thr Gly lie Trp Val lie Ala His Glu Cys Gly His His Ala Phe 

100 10 5 110 

Ser Asp Tyr Gin Trp Leu Asp Asp Thr Val Gly Leu lie Phe His Ser 

115 ' 12 0 12 5 

Phe Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr Ser His Arg Arg His 

130 13: * 14 0 

His Ser Asn Thr Gly Ger Leo Glu hrc Asn Glu Va ] ?h e Va i Pro Lys 



Gin Lys Ser Ala lie Lys Trp Tyr Gly Lys Tyr Leu Asn Asn Pro Leu 

165 " 170 17 5 

Gly Arcr He Met Met Leu Thr Val Gin Phe Val Leu Gly Trp. Pro Leu 

18 0 18 5 19 0 

Tyr Leu Ala Phe Asn Val Ser Gly Arc Pre Tyr Asp Gly Phe Ala Cys 

19 5 2 0 0 2 0 5 

His Phe Phe Pro Asn Ala Pro Tie Tyr Asn Asp Arg Glu Arg Leu Gin 

2 1o 21 = ' 2^o 

He Tyr Leu Ser Asp Ala Gly lie Leu Ala Val Cys Phe Gly Leu Tyr 

22 5 2 30 2 35 24 0 

t. y ~f ^ £ ] - r- ] j |3 ('In '"']'.' Mt ~" Ala Ser- Z C : - Cys L^e Tyr. G.W 

24 5 " 2 50 2 5- 



— ] i; H 1 - Th r H : ~ Pro Ay A^u Pro His T v r Asn Ser S e r Glu Trr- P-r- 

211 2 8 0 " 2 8 5 

Trp Leu Arg Gly Ala Leu Ala Thr Val Asp Arg Asp Tyr Gly He Leu 

2 9 0 2 9 5 3 0 0 
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30 5 



3 1 0 



315 



320 



Phe Ser Thr Met Pro His Tyr Asn Ala Met Glu Ala Thr Lys Ala lie 



32 5 



330 



335 



Lys Pro lie Leu Gly Asp Tyr Tyr Gin Phe Asp Gly Thr Pro Trp Tyr 



340 



? 4 5 



3 50 



Val Ala Met Tyr Arg Glu Ala Lys Glu Cys lie Tyr Val Glu Pro Asp 



355 



60 



365 



Arg Glu Gly Asp Lys Lys Gly Val Tyr Trp Tyr Asn Asn Lys Leu 



3 7-- 



3 3-: 



INFORMATION FOP 



1 D NO : 



<i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 14 2 6 base pairs 
3) TYPE: nucleic acid 

C) S T RAN DEDNE S3 : single 

D) TOPOLOGY: linear 

ii) MOLECULE TYPE: cDNA to mRNA 



HYPOTHET ICA 



• r : > ' :: ' I ! A I N ~ L " : " '~AJ P ■ ' E * 

A) ORGANISM: Brass ica napus 

ix) FEATURE: 

A) NAME ./KEY: CDS 

B ) LOCATION : 1 3 0 . . H 3 4 

xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 : 

GGCACGAGCT CGTGCCGAAT TCGGCACGAG AGGAGACAGA GAGAGAGTTT GAGGAGGAGC 60 
TTCTTCGTAG GGTTCATCGT T ATTAACGTT AAATCTTCAT CCCCCCCTAC GTCAGCCAGC 12 0 



TCAAGAAAC ATG GGT GCA GGT AGA AGA AT G CAA GTG TCT CCT CCC TCC 168 
Met Gly Ala Gly Aly Ar : Met Gin Val Ser Pro Pro Ser 

I := 1 0 

AAA AAG TCT GAA ACC GAC A AC ATC AAC-i CGC GTA CCC TGC GAG ACA CCG AH 
Lys Lys oer Glu Inr Asp Asn lie Lys Arc Val Pro Cys Glu Tnr Pro 



CCC ITC ACT GT- 
[ ! ro Pno Tn r Va 
3 n 



-A 'AAA 
y j _l u 
3 3 



'■A A AG A A. 
■u cys Ly 



G 1 :A ATC : 
A x a I x e 



' A : 

z ■ 1 



CAC TGT TTO 



ClO mis. 



40 



Phe 
4 5 



A ^ 4 



z\a.z\ CCC r]1 ■" 1 G C 1 "" 71 CGC T 

Lys Arg Ser He Pro Arg S 



er Phe Ser 



T 7\ <""' r^Tf"" AT"' 'T'nO "AT A 'T 1 '* 1 AT 1 '"" 

Tyr Leu He Trp Asp lie He 
5 5 50 
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lie Ala Ser Cys Phe Tyr Tyr Val Ala Thr Thr Tyr Phe Pro Leu Leu 

35 70 75 

CCT CAC CCT CTC TCC TAC TTC GCC TGG CCT CTC TAG TGG GCC TGC CAG 4 0 

Pro His Pro Leu Ser Tyr Phe Ala Trp Pro Leu Tyr Trp Ala Cys Gin 

3 0 8 5 9 0 

GGC TGC GTC CTA ACC GGC GTC TGG GTC ATA GCC CAC GAG TGC GGC CAC 4 5 

Gly Cys Val Leu Thr Gly Val Trp Val lie Ala His Glu Cys Gly His 

9 5 100 10 5 

CAC GCC TTC AGO GAC TAC CAG TGG CTG GAG GAG ACC GTC. GGC CTC ATC 5 0 

His Ala Phe Ser Asp Tyr Gin Trp Leu Asp Asp Thr Val Gly Leu lie 

110 " 115 ' 120 12 5 

TTC CAC TCC TTC CTC CTC GTC CCT TAC TTC TCC TGG AAG TAC AGT CAT 5 5 

Phe His Ser Phe Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr Ser His 

130 135 ' 14 0 

CGA CGC CAC CAT TCC AAC ACT GGC TCC CTC GAG AGA GAC GAA GTG TTT 30 

Arq Arq His His Ser Asn Thr Gly Ser Leu Glu Arq Asp Glu Val Phe 

14 5 15 0 1 5 5 

GTC CCC AAC- AAG AAG TCA GAC ATC AAG TGG TAC GGC AAG TAC CTC AAC 4 

Val Pro Lys Lys Lys Ser Asp lie Lys Trp Tyr Gly Lys Tyr Leu Asn 



1 6 0 1 6 5 



AAC CC I' Tl'G b jA CGo ACC GTG AT— iTA ACG GTT CAG TTC ACT CTC eGC 6 9 

Asn Fro Leu Gly Aro Thr Val Met Leu Thr Val Gin Phe Thr Leu Gly 

175 " 130 13 5 

TGG CCT TTG TAC TTA GCC TTC AAC GT 3 TGG GGG AGA CCT TAC GAC GGC 7 4 

Trp Pro Leu Tyr Leu Ala Phe Asn Val Ser Gly Arq Pro Tyr Asp Gly 

190 195 2 00 20 5 

GGC IT: GOT T3C CAT' TTC CA 2 22: 2 AAC GCT CCC ATC TAC AAC GAC CGT 79 

GLy Phe Ala Cys His Phe His E'ro Asn Ala Pro lie Tyr Asn Asp Arq 

2 10 2 1 5 2 2 0 

GAG CGT CTC CAG ATA TAC AT 2 TCC 3A2 G2T GGC AT 2 CT2* G2C GTC TGC 2 4 

Glu Arq Leu Gin He Tyr Tie Ser Asp Ala Gly He Leu Ala Val Cys 

2 2 3> 2 3 2- 2 3 o 

TAC GGT CTC TAC 3G2" TAC GCT GCT GTC CAA GGA GTT GCC TCG ATG GTC h S 

i'y i i y Le 2 y l Ai j ~± y X- A j. a V.j i Gi:i jiy ui Ai d Ser >le r . 2a i 

TG2' TT2' TA2' GGA GTT C2u' 221 T CTG ATT GTC AAC G TT 2 TTA GTT T P3 '-' :'> 



5 2 6 0 



AT'" ACT TA^ TTG '"AG CAT' ACC ^ A T cn-v T r 'C —p"- r ^' v ("At"' TAT GAC TCG 
He Thr Tyr Leu Gin His Thr His Pro Ser Leu Pro His Tyr Asp Ser 

27 0 2 7 5^ 2S0 23 5 
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# 



Ser Glu Trp Asp Trp Leu Arg Gly Ala Leu Ala Thr Val Asp Arg Asp 

2 9 0 2 9 5 3 0 0 

TAC GGA ATC TTG AAC AAG GTC TTC CAG AAT ATG ACG GAC AGG GAC GTG 108 0 
Tyr Gly lie Leu Asn Lys Val Phe His Asn lie Thr Asp Thr His Val 

3 0 b 310 3 15 

GGG GAT GAC CTG TTC TGG AGG ATG GGG GAT TAT GAT GCG ATG GAA GCT 112 8 
Ala His His Leu ?he Ser Thr Met Pro His Tyr His Ala Met Glu Ala 

3 2 0 3 2 5 3 3 C 

ACG AAG GGG ATA AAG CGG ATA CTG GGA GAG TAT TAT GAG TTG GAT GGG 117 6 
Thr Lys Ala He Lys Pro lie leu GLy Glu Tyr Tyr Gin Phe Asp Gly 
3 35 34 0 3 4 5 

ACG CCG GTG GTT AAG GCG ATG TGG AGG GAG GCG AAG GAG TGT ATC TAT 12 
24 

Thr Pro Val Val Lys Ala Met Trp Arg Glu Ala Lys Glu Cys He Tyr 

3 50 355 " 3 60 3 65 

GTG GAA CCG GAC AGG CAA GGT GAG AAG AAA GGT GTG TTC TGG TAC AAC 12 

7 2 

Val Glu Pro Asp Arq Gin Gly Glu Lys Lys Gly Val Phe Trp Tyr Asn 

37 0 37 5 38 0 

AAT AAG TTA TGA AG C A AAG AAG AAACTGAACC TTTCTCTTCT ATGATTGTCT 13 

m.:JU1 LyS _iO'U 

TTGTTTAA.GA AGCTATGTTT C TGT TTC AAT AATCTTAATT ATCCATTTTG TTGTGTTTTC 13! 

8 4 

TGACATTTTG G C T A A A A TTA TGTGATGTTG GAAGTTAGTG TC 14 
2 6 

(2) INFORMATION FOR SEC 1 12 NO 1 : 4 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3*4 amino acids 

(B) TYPE: amir:-:- acid 
\ O i i jL'OuL^j i : i _l n e a i 

Hi) MOI.EOHLE TYPE: protein 

: xi i OEvYYOi E PRO '.':< I PT I ; j N : . CvJ I I 'Y G 4 : 

y A:o; Me r. .YLo v T a 1 36 l Pro Pro Sei L/s Lv'.^ Sex 



\J 1 . y-J - 



Giu ihr Asp Aoi lie Lvs Arg /3i Pr:> 2ys Jiu rnr Pro Pro Phe Thr 

2 0 ' ? ^ 0 

Val Gly Glu Leu Lys Lys Ala lie Pr:> Pro His Cys Phe Lys Ar-g Ser 

3 5 4 0 4 5 
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lie Pro 

5 0 

Cys Phe 
6 5 

Leu Ser 



Arg Ser 
Tyr Tyr 
Tyr Phe 



Phe Ser Tyr 

55 

Val Ala Thr 
7 0 

Ala Trp Pre 
85 



Leu lie Trr Asp lie lie lie Ala Ser 

60 

Thr Tyr Phe Pro Leu Leu Pro His Pro 

7 5 8 0 

Leu Tyr- Trp Ala Cys Gin Giy Cys Val 
9 0 9 5 



Leu Thr 



Ser Asp 



Phe Leu 
1 3 0 



Gly Val 
1 0 0 

Tyr Gin 
115 

Leu Val 



Trp Val lie 
Trp Leu Asp* 



Pro Tyr Phe 
1 3 ^ 



Ala 



Asp 
12 0 



His Glu Cys Gly His His Ala Phe 
1 0 5 110 



Thr Val Gly 
Ty r 



Ser Trp Ly 



Leu 



oer 
1 4 0 



I le 
125 



Phe His Ser 



His Arg Arg His 



His Ser 
145 



Asn Thr 



Gly Ser Leu 
150 



Glu Arg- Asp 



Glu 
1 5 5 



Val Phe Val 



Pro Lys 
160 



Lys Lys Ser Asp 



lie Lys Trp 
165 



Tyr Gly Lys Tyr Leu Asn Asn Pro Leu 
17 0 17 5 



;iv Ara Thr Val. Met. Leu Thr Val Gin Phe Thr Leu 



Tyr Leu Ala Phe Asn Val Ser Giy 
195 200 



H: c _ 



Arg Pro Tyr Asp 



G Ly 

2 0 5 



v i r r> 

190 

Gly 



D r~ ,-, T 



PLie Ala 



Cys His Phe His Pro Asn Al< 
210 2 11 



Arg Glu Arg Lei 



22 0 



Gin lie Tyr lie Ser Asp Ala 

2 2 5 2 3 0 



Gly lie Leu Ala Val Cys Tyr 



Gly Leu 
2 4 0 



Tyr Arg Tyr Ala Ala Val. Gin 

2 4 5 



Gly Val Ala Ser Met Val Cys 



Phe Tyr 
y s c , 



Giy Val Pre Leu Leu lie Val 

2 60 



Asn Gly Phe Leu Val Leu lie 

? o ^ y i o 



Thr Tvr 



Leu Gin 



His Thr His Pro Ser 

9 7 = 



Leu Pro His Tyr Asp Ser Ser 



Glu Trp 



30 5 31 r ' 

T lt ^u Ph^ S^r Thr M^L ->r<~> Mis Tyr H 

32 5 



315 



2 0 



a i m,-- t- r9 1 1 1 - r x ]a ^ h r T y - A 1 a 
3 3 0 3 3 5 



n yr Tyr Gin Phe Asp Gly Thr Pro Val 



p-w 
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Val Lys Ala Met Trp Ar«g Glu Ala Lys Glu Cys lie Tyr Val Glu Pro 
35 5 3 60 3 65 

Asp Arg Gin Gly Glu Lys Lys Gly Val Phe Trp Tyr Asn Asn Lys Leu 

37 0 ^ 37 5 38 0 

(2) INFORMATION FOR SEQ IP NO : 5 : 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 14 62 base pairs 

(B) TYPE: nucleic acid 
(C ; 3TRANDEDNESS : double 
(D) TOE'OLOGY: linear 

(ii) MOLECULE TYPE: cPMA 

(ill) HYPOTHETICAL : NO 

(iv) ANT I -SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Glycine max 

(vii) TMMEE>IATE SOURCE: 

( B ) CLONE: r>SF2-16 3>' 



(ix) FEATU 

(A) NAME /KEY 

(B ) LOCATION 



E : 

C Z 1 s 

1. 0 3 . . 1 2 4 7 

(xi) SEQUENCE DE3CF T ?T I ON : SEQ ID NO : 5 : 



CCATATACTA ATATTTGCTT GTATTGATAG CCGCTCCGTT CCCAAGAGTA TAAAACTGCA 

6 0 

TCGAATAATA CAAGCCACTA ggcatgggtc tagcaaagga aacaaca atg gga ggt 

1 1. 6 

Met Gly Gly 
1 

AG A GGT CGT GTG GGG AAA GTG GAA GGT CAA GGG AAG AAG OCT UTC TCA 
1 6 4 

A ro Gl'.' A c Va 1 AO- v • ? Val G ] • : Va 1 Gin G ] y Lv = Lvs Pro Lei: Ser 
5 1 - : 1 ? 



h l ij vu.-L r - <-< nil. ^n. — - r ! - c i : -' - i ■ *=■ iLl v j_ ■■ j j. y G^.ii L.trii L y ;= s 

2 - : : ."■ - G 0 3 5 

2 60 

Ala lie Pre Pr: His Cys Phe Gin Arq Ser Leu Leu Thr Ser Phe Ser 

4 0 4 5 5 0 
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TAT GTT GTT TAT GAC CTT TCA TTT GCC TTC ATT TTC TAC ATT GCC AGC 
308 

Tyr Val Val Tyr Asp Leu Ser Phe Ala Phe lie Phe Tyr lie Ala Thr 

5 5 6 0 6 5 

ACC TAG TTC CAC CTC CTT CCT CAA CCC TTT TCC CTC ATT GCA TGG CCA 

3 5 6 

Thr Tyr Phe His Leu Leu Pro Gin Pro phe Ser Leu lie Ala Trp Pro 

7 0 7 5 8 0 

ATC TAT TGG GTT CTC CAA GGT TGC CTT CTC ACT GGT GTG TGG GTG ATT 

4 0 4 

lie Tyr Trp Val Leu Gin Giy Cys Leu Leu Thr Gly Val Trp Val lie 

3 5 9 0 9 5 

GOT CAC GAG TGT GGT CAC CAT GCC TTC AGC AAG TAC CAA TGG GTT GAT 

4 52 

Ala His Glu Cys Gly His His Ala Phe Ser Lys Tyr Gin Trp Val Asp 

1 0 0 10 5 110 115 

GAT GTT GTG GGT TTG ACC CTT CAC TCA ACA CTT TTA GTC CCT TAT TTC 

5 0 0 

Asp Val Val Gly Leu Thr Leu His Ser Thr Leu Leu Val Pro Tyr Phe 

120 125 130 

TCA TGG AAA ATA AGC CAT CGC CGC C- T r \ r \ r ' TCC AAC ACA GGT TCC CTT 

Ser Tro Lys lie Ser His Arg Arg His His Ser Asn Thr Gly Ser Leu 
1 3 5 L 4 0 i .j 5 

GAC CGT GAT GAA GTG TTT GTC CCA AAA CCA AAA TCC AAA GTT GCA TGG 
5 9 6 

Asio Arg Asrj Glu Val Phe Val Pro Lys Pre. Lys Ser Lys Val Ala Trp 

1 50 1 5 5 160 

TTT TCC AAG TAC TTA AAC AAC CCT CTA GGA AGG GCT GTT TCT CTT CTC: 
o 4 4 

Phe Ser Lys Tyr Leu Asn Asn Pre Leu Gly Arg Ala Val Ser Leu Leu 

165 170 175 

GTC ACA CTC ACA ATA GGG TGG CCT ATG TAT TTA GCC TTC AAT GTC TCT 

O 2 

Val Thr Leu Thr lie Gly Trp Pro Met Tyr Leu Ala Phe Asn Val Ser 



2 0 0 ^ -J 5 ^ 1 0 

ATA TAT TCT AAC Z 3T GAG AGO CTT CTG ATC TAT STC TCT OAT 2TT GCT 

lie Tyr Ser Asn Arg Glu Arg Leu Leu lie Tyr Val Ser Asp Val Ala 

215 " 22 J 2 2 5 
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Leu Phe Ser Val Thr Tyr Ser Leu Tyr Arg Val Ala Thr Leu Lys Gly 
2 3 0 2 3 5 2 4 0 

TTG GTT TGG GTG CTA TGT GTT TAT GGG GTG CCT TTG CTC ATT GTG AAC 
° - : 4 

Leu Val Trp Leu Leu Cys Val Tyr Gly Val Fro Leu Leu lie Vai Asn 

24 5 2 50 25 5 

GGT TTT CTT GTG ACT ATC ACA TAT TTG GAG GAG ACA GAG TTT GGG TTG 
9 32 

Gly Phe Leu Val Thr lie Thr Tyr Leu Gin His Thr His Phe Ala Leu 

2 v 0 2 G 5 2 7 0 2 7 5 

GGT GAT TAG GAT TGA TGA GAA TGG GAG TGG GTG AAG GGA GGT TTG GGA 
9 y 0 

Pro His Tyr Asp Ser Ser Glu Trp Asp Trp Leu Lys Gly ALa Leu Ala 

2 SO 28 5 2 90 

AGT ATG GAG. AGA GAT TAT GGG ATT GTG AAC AAG GTG TTT CAT CAC ATA 
1 0 2 8 

Thr Met Asp Arg Asp Tyr Gly lie Leu Asn Lys Va L Phe His His lie 

2 9 5 3 0 0 3 0 5 

ACT GAT ACT CAT GTG GGT CAC CAT CTC TTG TGT ACA ATG CCA CAT TA 3 



T ' r 



Mi- 1 



310 315 32 0 

CAT GGA ATG GAG GGA AGC AAT GGA ATC AAG CCA ATA TTG GGT GAG TAG 
11/4 

H.:s Ala Met Glu Ala Thr Asn Ala lie Lys Pro lie Leu Gly Glu Tyr 

32 5 3 30 33 5 

TA 3 GAA TTT GAT GAG ACA CCA TTT TAG AAG GCA GTG TGG AGA GAA GGG 
1 1 7 .3 

Tyr Gin Phe Asp A sr.- Thr Pro Phe Tyr Lys Ala Leu Trp Arg Glu Ala 

3 43 ~ 34 5 3 53 3 55 

AGA GAG TGG CTC TAT GTG GAG CCA GAT GAA GGA ACA TGG GAG AAG GGG 
1210 

Ar t Glu Cys Leu Tyr Val Glu Pre* Asp Glu Gly Tr.r Ser oiu Lys Gly 

3 60 355 37 0 

GTG TAT TGG TAG AGG AAC AAG TAT TGATGGAGCA ACCAATGGGC CA i'AGTGGGA 
■ ■ 1 

T -7 c; "3 3 f ] 

'""7~3.7 '• '-AAC TTT T GTG ATG TAT TAG TAG A TAATTA^TAG AAT^TTATAA ATAAGTGGAT 

13 3 4 

TTGCCGCGTA ATGACTTTGT GTGTATTGTG AAACAGCTTG TTGCGATCAT GGTTATAATG 
1 3 3 4 
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1454 

AAAAAAAA 
1462 

(2) INFORMATION FOR SEQ 10 NO : 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: ?7 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(li) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 : 

Met Gly Gly Arq Gly Arq Val Ala Lys Val Glu Val Gin Gly Lys Lys 
1 5 10 15 

Pro Leu Ser Arg Val Pro Asn Thr Lys Pro Pro Phe Thr Val Gly Gin 

2 6 2 5 3 0 

Leu Lys Lvs Ala lie Pro Pro His Cys Phe Gin Arg Ser Leu Leu Thr 
3 5 4 0 "45 

Sor Phe Ser Tyr Val Val Tyr Asp Leu Ser Phe Ala Pr.e Lie Phe Tyr 
5 0 5 ': ' • ; • 

lie Ala Thr Thr Tyr Phe His Leu Leu Pro Gin Pro Phe Ser Leu lie 
6 5 "0 7 C - 8 0 

Ala Trp Pro lie Tyr Tit Val Leu G In Gly Cys Leu Leu Thr Gly Val 

3 5 ' 9 0 9 5 

Trp Val lie Ala His Glu Cys Gly His His Ala Phe Ser Lys Tyr Gin 
1 0 0 10 5 1 10 

Trp Val Asp Asp Val Val Gly leu Thr Leu His Ser Thr Leu Leu Val 



Pro Tyr Phe Ser' T rp Lys He Ser His Arg Arg His His Ser Asn Thr 
130 13 5 i4u 

Gly Ser Leu Asp Arg Asp Glu Val Phe Val Pre- Lys Pro Lys Ser Lys 



Ser Leu Leu Val Thr Leu Thr lie Gly Tro Pro Met Tyr Leu Ala Phe 

180 185 ' 190 

Asn Val Sei Gly Arq Fro Tyr Asp Ser Phe Ala Ser His Tyr His Pro 

195 " 2 00 2 05 



P a < j ^ 13 
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210 21:: 220 

Asp Val Ala Leu Phe Ser Val Thr Tyr Ser Leu Tyr Arg Val Ala Thr 
22 5 2?0 23 5 24 0 

Leu Lys Gly Leu Val Tip Leu Leu Cys Val Tyr Gly Val Pro Leu Leu 

245 " 250 " 255 

lie Val Asn Gly Phe Leu Val Thr Tie Thr Tyr Leu Gin His Thr His 

260 265 270 

Phe Ala Leu Pro His Tyr Asp 3er Ser Glu Trp Asp Trp Leu Lys Gly 

2 7 5 2 3 0 2 8 5 

Ala Leu Ala Thr Met A.;- p Arg Asp Tyr Gly lie Leu Asn Lys Val Phe 

2 90 ' 2 : -<5 * * 30 0 

His His lie Thr Asp Thr His Val Ala His His Leu Phe Ser Thr Met 
305 3 10 315 320 

Pro His Tyr His Ala Met Glu Ala Thr Asn Ala lie Lys Pro lie Leu 

325 330 335 

Gly Glu Tyr Tyr Gin Phe Asp Asp Thr Pro Phe Tyr Lys Ala Leu Trp 

340 " :45 350 

a r a (; h; Ala A"'c cc. c-. — Tyr "■/■-=-! ^1 ; pr^ Asp Glu Gly Thr Ser 
,;i 5 b .: ; i-j 3 6 5 

Glu Lys Gly Val Tyr Trp Tyr Arg Asn Lys Tyr 

3 7 0 " ?. ^ <z 

(2) INFORMATION FOR SEQ IP NO: 7 : 

( i ) SEQUENCE CHARACTERISTICS : 
(A; LENGTH: 17Y.> oase pairs 
i po TYPE: nucleic acid 
( C STRAN REDNESS : dc ub 1 e 
: P ■ TOPOLOGY : Iir.ear 

(li) MOLECULE TYPE: c DNA 

mi) HYPOTHETICAL: NO 

| i V i rtu i i ~\ Cj Lsi 7 . '. L\ l _ ' 



(A 1 Or. CAN ISM: Z*ra Iticl'y 

( vi i ) IMMEDIATE SOURCE : 
(Bi CLONE: pFad/tfl 

( i x ) FEATURE : 
(A) NAME/P'EY: CDS 
CE ) LOCATION: 165. .1328 
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• 



fxi) SEQUENCE DESCRIPTION: SEQ I D NO : 7 : 

IGGCCTCTCC CCTCCCTCCT CCCTGCAAAT CCTGCAGACA CCACCGCTCG TTTTTCTCTC 
60 



CGGGACAGGA GAAAAGGGGA GAGAGAGGTG AGGCGCGGTG TCCGCCCGAT CTGCTCTGCC 
1 0 0 



CCGACGCAGC TGTTACGACC TCCTCAGTCT CAGTCAGGAG CAAG ATG GGT GCC GGC 
1 7 6 

Met Gly Ala Gly 

1 



GGC AGG ATG ACC GAG AAG GAG CGG GAG AAG CAG GAG CAG CTC GCC CGA 
224 



;.ly Arg Met Thr Glu Lys Glu Arg 



10 



Gin Glu Gin Leu Ala Ar-: 
15 2: 



GGT ACC GGT GGC GCC GOG AT' 



J G^ J J . 



TCG COG GTG GAG AAG CCT CCG 



Ala Thr Gly Gly Ala Ala Met Gin Arg Ser Pro Va 1 Glu Lys Pro Pro 



3 0 



3 5 



TTC ACT CTG GGT GA<; 
Phe T n r ■ u G 1 v G :.r 



ATG AAG AAG GCC ATG CCG CCA CAC TGC TTC GAG 



lie Lvs Lvs Ala Tie Pro Pro His 



0:GO TCG GTG CTC AAG TOO TTC TCG TAG GT 3 GTC CAC GAG CTG GTG ATv 



ira Ser Va 1 Lev 
5 5 



Ser t-Oae Ser Ty: Va 1 Va I H i .:■ Asp 
60 6 5 



,eu val lie 



CTC CTC TAG TTC GCG CTG GC 3 ATG ATA CCG 



:tc cca 



4 1 6 

Ala Ala Ala Leu Leu Tyr Phe Ala Leu Ala lie lie Pro Ala Leu ?r-: 



7 2 



3 0 



AGO CCG CTC CGC TA0: GCC GCC TGG CCG 
Ser Pro* Leu Aro Tyr Ala Ala Tro Pro 



CTG TAC TGG ATG 



Leu Tyr Uo 



j- -L e :A La 



CAG GGG 

Gin Gly 
1 0 e 



03 3 TTC T 3G 
Ala Pne Ser 



GAG LA 
Asp Ty 



i 1 .. j g i i j 'jr. , j i ' j <.j i o j ; j ^ i j 



Leu Leu Aso A=o Va. 1 Val Glv Leu Val Leu 



OA 7 TOO T7G 0T0; AT 0 0TG CO 3 TAC TT0 TC : 



.0 TAC A0C CA0 
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135 14 0 145 

CGC CAC CAC TCC AAC ACG GGG TCC CTG GAG CGC GAC GAG GTG TTG GTG 

6 5 6 

Arg His His Ser Asn Thr Gly Ser Leu Glu Arg Asp Glu Val Phe Val 
150 15 5 160 

CCC AAG A AG AAG GAG GCG GTG CCG TGG TAG ACC CCG TAG GTG TAG AAG 

7 04 

Pro Lys Lys Lys Glu Ala Leu Ero Trp Tyr Thr Pro Tyr Val Tyr Asn 

165 17 0 175 18 0 

AAC CCG GTC GGC CGG GTG GTG CAC ATC GTG GTG CAG CTC ACC CTC GGG 
7 52 

Asn Pro Val Gly Arg Val Val His He Val Val Gin Leu Thr Leu Gly 

185 190 19 5 

TGG CCG CTG TAG CTG GCG ACC AAC GCG TCG GGG CGG CCG TAC CCG CGC 
3 00 

Trp Pro Leu Tyr Leu Ala Thr Asn Ala Ser Gly Arg Pro Tyr Pro Arg 

2 0 0 2 0 5 210 

TTC GCC TGC CAC TTC GAC CCC TAC GGC CCC ATC TAC AAC GAC CGG GAG 
84 8 

■s His Phe Asp Pro Tyr Gly Pro I 1 e Tyr Asn As;: Arg Glu 

215 2 2 0 



O 1 ! 



CGC GCC CAG ATC TTC GTC TCG GAC GCC GGC GTC GTG GCC GTG GCG TTC 

8 9 6 

Arg Ala Gin lie Phe Val Ser Asp Ala Gly Val Val Ala Val Ala Phe 
2 30 2 35 24 0 

GGG CTG TAC AAG CTG GCG GCG GCG TTC GGG GTC TGG TGG GTG GTG CGC 
944 

Gly Leu Tyr Lys Leu Ala Ala Ala Phe Gly Val Trp Trp Val Val Arg 

24 5 2 50 2 55 2 60 

GTG TAC GCC GTG CCG CTG CTG ATC GTG AAC GCG TGG CTG GTG CTC ATC 

9 9 2 

Val Tyr Ala Val Pro Leu Leu He Val Asn Ala Trp Leu Val Leu Tie 



Z O ' 



2 7 0 2 7 5 



ACC TAC CTG CAG CAC ACC CAC CCG TCG CTC CCC CAC TAC GAC TCG AGC 
1 u4 0 

Inr lyr Leu Gin His Tnr His Pr-: 5er Leu Pro His I y r Asp Ser Ser 



• Try; o.A - • tcv- ■ "* t c ogc ggc gcp. c r :■, gc: ' acc atg gac cgc gac vac 

L J ~ 'j 

GLu Tro Asp Trc Leu Arg Gly Al Leu Ala Thr Met Asp Arg Asp Tyr 

2 95 " 300 30^ 

GGC ATC CTC AAC CGC GTG TTC CAC AAC ATC ACG GAC ACG CAC GTC GCG 
113 6 

Gly lie Leu Asn Arg Val Phe His Asn lie Thr Asp Thr His Val Ala 

3 1 0 "31 r ? 3 2 0 
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CAC CAC CTC TTC TCC ACC ATG CCG CAC TAC CAC GCC ATG GAG GCC ACC 
118 4 

His His Leu Phe Ser Thr Met Pro His Tyr His Ala Met Glu Ala Thr 

325 330 335 340 

AAG GGG ATG AGG CCC ATG GTG GGG GAG TAG TAG GAG TTC GAG GGG AGG 
1332 

Lvs Ala lie Arq Pro lie Leu Gly Asrr- Tyr Tyr His Phe Asp Pro Thr 

34 5 " 350 355 

GGT GTG GGG AAG GCG ACC TGG GGG GAG GGG GGG GAA TGG ATG TAG. GTG 
1 2 & 0 

Pro Val Ala Lys Ala Thr Trp Arg Glu Ala Gly Glu Gys lie Tyr Val 
3 60 3 65 37 0 

GAG GGG GAG GAG: GGG AAG GGG GTG TTG TGG TAG A AC AAG AAG TTC TAGCCGCCG 
C 13 35 

Glu Pro Glu Asp Arq Lys Gly Val Phe Trp Tyr Asn Lys Lys Phe 

375 * " * 330 335 

CGCTCGCAGA GCTGAGGACG G TAC GGT AGG AATGGGAGCA GAAACCAGGA GGAGGAGACG 
1 3 9 5 

GTACTCGCCC CAAAGTGTCC GTG A AG '"TAT CTAATCGTTA GTCGTCAGTC TTTTAGACGG 
1 4 5 5 

GAAGAGAGAT CAT'TTGGGCA GAGA GAG GAA GGG TTACTGG AGTGCCATCG CTAGAGCTGC 
1 3 1 5 

CATCAAGTAC AAGTAGGCAA ATTGGTGAAG TTAGTGTGTC CCATGTTGTT TTTCTTAGTC 
157 5 

GTCCGCTGCT GTAGGCTTTC CGGCGGCGGT CGT T TGTGTG GTTGGCATCC GTGGCCATGC 
1 6 : 3 

CTGTGCGTGC GTGGCCGCGC TTGTCGTGTG CGTCTGTCGT CGCGTTGGCG TCGTCTCTTC 
1 6 '? c 

GTGCTCCCCG TGTGTTGTTG TAAA.ACAAGA AGATGTTTTC TGGTGTGTTT GGCGGAATAA 
17 3 3 

CAGATCGTCC GAAGGAAAAA AAAAAAAAAA AAAAA 
1 7 } 0 

M ) V K v : I E N' 'E CHARACTERISTICS: 

( EC T Y PE : =\m i n o a i d 
(D) TOPOLOGY: linear 

MOLECULE TYPE: protein 

I X 1 ] Hi 'j rii lnj r_i uL. o ■ ± c ± j_ . ^ il, v 
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Met 
1 



Gly Ala Gly Gly Arg 



Met Thr Glu Lys 
10 



Glu Arg Glu Lys 



Gin Glu 
15 



Gin Leu Ala 



Arg Ala Thr 

2 0 



;ly Gly Ala Ala 
25 



Met Gin Arg Ser 
3 0 



Pro Val 



Glu 



Lys Pro 

3 5 



Pro Phe Thr 



Leu Gly Gin lie 
10 



jys Lys Ala II- 
4 5 



Pro Pro 



His <: 



lys Ph^ 
50 



Glu Arq Ser 



V a 1 L o u Lys Ser 
5 s 



Phe Ser Tyr Val 
6 0 



Val Hi; 



rtSp 

05 



L U V a 1 



7 0 



Phe A La Leu Ai, 
7 5 



He lie 
8 0 



Pro A 



la Leu 



Pro Ser Pro 
8 5 



eu Arg Tyr Ala Ala Trp Pro Leu Tyr- Tip 
0 0 9 5 



He Ala Gin 



Gly Cys Val 

1 0 0 



Zys Thr Gly Val 
10 5 



Trp Val He Ala 
110 



His Glu 



.. v s 



Gly His 
1 15 



His Ala Phr: 



ier Asp Tyr Ser 
1 2 0 



Leu Asp Asp 
12 5 



Val Val 



Ser leu Met Va 1 



Pro Tyr Phe .Ser 

i o 



Tyr 
1 1 5 



Ser His 



Arq Arg His 

15 0 



His Ser Asn Thr 



Gly Ser Leu Glu 
15 1 



Arg A s p 

HO 



lu Val Phe 



Val Pro Lys 
16 5 



Lys Lys. Glu Ala Leu Pro Trp Tyr Thr ?r« 
170 17 5 



Tyr Val Tyr 



Asr. Asn Pre 
1 3 0 



Val Gly Arg Val 
1 8 5 



Val His He Val 

1 9 0 



Val Gin 



Thr Leu 

1 ~A " 



Gly Trp Pro Leu Tyr Leu Ala 



Thr A Ala Ser 

? M - 



Gly An 



Ara Phe Ala 



Asn 



2 10 

Asp Arq 



Cys His 
2 H 



Glu Arq Ala Gin H*- Phe Val 



He Tyr 



Ser Asp Ala (Sly Val Val 

2 3 o 2 4 0 



. .: r v ^1 »' . i i •. r j vd-L i y r ^ -l a 



J. ^ .1; . . 

9 7 '"i 



G ' • . H is Th r H is P r o 3 e r L^ u P > 
2 5" 28 5 



T y r Asp S e r Ser Glu irp Asp i r p Leu Arg Gly Ala Leu Ala Thr Me t 



+ 
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Asp Arg Asp Tyr Gly lie Leu Asn Arg Val Phe His Asn lie Thr Asp 
305 310 315 320 

Thr His Val Ala His His Leu Phe Ser Thr Met Pro His Tyr His Ala 

3 2- 330 335 

Met Glu Ala Thr Lys Ala lie Arg Pro lie Leu Gly Asp Tyr Tyr His 
3 4 0 3 4 5 3 5 0 

Phe Asp Pro Thr Pro Val Ala Lys Ala Thr Trp Arg Glu Ala Gly Glu 

3 55 3 60 3 65 

Cys lie Tyr Val Glu Pro Glu Asp Arcr Lys Gly Val Phe Trp Tyr Asn 
37 0 375 " " 38 0 

Lys Lys Phe 

3 3 5 

(2) INFORMATION FOR SEC 1 ID NO: 1 ?: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 67?. base pairs 

(B) TYPE: nucleic acid 

i C) STRAN DE E>NES S : acubl e 
( B ; T'~'FO 1 ,<"'GY : lir. ear 

(ii) MOLECULE TYPE: cDNA 

dii) HYPOTHETICAL: NO 

(iv) ANT I -SENSE: NO 

(vi) ORIGINAL SOURCE: 
i A) ORGANISM: Ri cirrus coironunis 

T vii) IMMEDIATE SOURCE : 
( B) CLONE : pRF2 - 1 C 

(rx) FEATURE : 
(A) NAME /KEY: CDS 
i B) LOCATION: L . . 6 7 3 



''J T DT T !->M • 



CAA 



— . . " . \*. - i - "T-i ,-■"■,- c]w un ^ « -; =r i i ^ PH^ ^(^t A<^n Tvr Gin 

I L ij lb 

TTG CTT GAT GAT GTA GTT GOT CTT ATC CTA CAC TCC TGT CTC CTT GTC 

Leu Leu Asp Asp- Val Val Gly Leu lie Leu His Ser Cys Leu Leu Val 

2 : J 2 5 3 0 
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144 

Pro Tyr Phe Ser Trp Lys His Ser His Arg Arg His His Ser Asn Thr 

3 5 4 0 4 5 

GGG TCC CTG GAA CGG GAT GAA GTG TTT GTT CCC AAG AAG AAA TCT AGT 
1 9 2 

Gly Ser Leu Glu Arcr Asp Glu Val Phe Val Pro Lys Lys Lys Ser Ser 

5 0 " 5 5 60 

ATC CGT TGG TAT TCC AAA TAC CTC A AC A AC CCT CCA GGT CGT ATC ATG 
L4 0 

lie Arg Trp Tyr Ser Lys Tyr Leu Asn Asn Pro Pro Gly Arg lie Met 

,r, * 7 0 7 5 3 0 

ACA ATT GCC GTC ACA CTT TCA CTT CCC TGG CCT CTC TAC CTA GCA TTC 

Thr lie Ala Val Thr Lou Ser Leu Gly Trp Pro. Lou Tyr Leu Ala Phe 

3 5 90 9 5 

AAT GTT TCA GGC AGG CCA TAT GAT CGG TTC GCC TGC CAC TAT GAC CCA 
:'■ .:' o 

Asn Val Ser Gly Arg Pro Tyr Asp Arg Phe Ala Cys His Tyr Asp Pro 

10 0 10 5 110 

TAT GGC CCG ATC TAC A„AT GAT CGC CAC CGA ATC GAG ATA TTC ATA TCA 

l f ' -» • ✓ r T • ' i i *-r j v l :: . . rA.i--._j ; \ ^ <^ .J j. ^ .-i j. - ±. jj - -.. i- .i. -r - . . " j- 'z l 

115 12 0 12 5 

GAT GCT GGT GTT CTT GCT GTC ACT TTT GGT CTC TAC CAA CTT GCT ATA 

Aso Ala Gly Val Leu Ala Val Thr Phe Gly Leu Tyr Gin Lou Ala lie 

150 13 5 14 0 

GGG AAG GGG CTT GCT TGG GTT GTC TGT GTA TAT GGA GTG CCA TTG TTG 
4 8 0 

Ala Lys Gly Leu Ala Trp Val Val Cys Val Tyr GLy Val Pro Leu Leu 



GTG GTG AAT TCA TTC CTT GTT CTG ATC ACA TTT CTG CAG CAT ACT CAC 
5^8 

Vol Val Asn Ser Pne Leu Val Lou I 1 e Thr Pne Leu Gin His Thr His 

165 17 0 17 5 

CCT GCA TTG CCA CAT TAT GAT TCG Too. GAG TGo GAC loo CIA AoA ooA 



I H S 1 : - J 



)^,Tn ,^rp a rzoz. T\i~"T c^tt OA'^ ar,^\ <~^i\t t AO GGG \T l ' T'T'G &A<~^ A -VG GTG TT 1 " 1 

b24 



A 1 1" T h r '»' 'a 1 A " io r \ o c r ' r r C 1 ' r 1 1 o 2 ^ 7 ° >_i L ' ' - v/ a 1 ? • 
1 9 5 2 0 0 2 0 5 



CAT AAC ATA ACG GAC ACT CAA GTA GCT CAC CAC GTT TTG AC G ATG CC> 
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His Asn lie Thr Asp Thr Gin Val Ala His His Leu Phe Thr Met Pro 
210 ' 215 22 0 

(2) INFORMATION FOR SEQ 10 NO : 1 0 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 224 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(vi) SEQUENCE DESCRIPTION: SEQ ID MO : 1 0 : 

Trp Val Met. Ala His Asp Cys Gly His His Ala Phe Ser Asp Tyr Gin 
1 c 1 • 1 15 

Leu Leu Asp Asp Val Val Gly Leu lie Leu His Ser Cys Leu Leu Val 
2 0 2 5 2 0 

Pro Tyr Phe Ser Trp Lys His Ser His Arq Arq His His Ser Asn Thr 

:?; 5 4 0 4 5 

Gly Ser Leu Glu Arq Asp Glu Val Phe Val Pro Lys Lys Lys Ser Ser 

5 0 - 5 60 

Thr He Ala Val Thr Leu Ser Leu Gl.y Trp Pro Leu Tyr Leu Ala Phe 

z- c q -"i o = 

Asn Val Ser Gly Arq Pro Tyr Asp Arc; Phe Ala Cys His Tyr Asp Pro 
1 0 0 1 0 5 1 10 

Tyr Gly Pro He Tyr Asn Asp Arq Glu Arq He Glu lie Phe He Ser 
115 120 " 125 

Asp Ala Gly Val Leu Ala Val Thr Phe Gly Leu Tyr Gin Leu Ala He 
1 2 0 1 2 5 14 0 

A 1 a. L y s Giy Leu Ala Trp / a .1 Vii Cys. V a i Tyr G i y V al Pi o Leu L e u 
14 5 HO 1 ( .. 1 • 162 

Veil Val ASh t'h-r Jj* 'L j a 1 L ; *^ U 1 l.t ill! r h u^u '_i J. i i n _l S IhL Hi.: 



fro Ala Leu Pro His i y i As d S e r S-.il 'Ci ih- A.~p Tip Leu Arq Gl y 



Ala Leu Ala Thr VaJ Asp Arg Asp Tyr Gly He Leu Asn Lys Val Prv: 

] Q c - 2 0 f) 2 0 5 

His Asn He Thr Asp Thr Gin Val Ala HH His Leu Phe Thr Met Pr: 

i r i o i c, o o n 



P a q e ? ! 
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(2) INFORMATION FOF SEQ ID NO : 1 1 : 

( i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 1369 base pairs 

(B) TYPE: nucleic acid 

(C) STPATJDEDNESS : double 

(D) TOFOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
< i i i ) H Y POTHET I C AL : NO 
(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Ricinus communis 

(vii) IMMEDIATE SOURCE: 

(B) CLONE: pP.F197e-42 

(ix) FEATURE: 

(A) NAME /KEY: CDS 

(B) LOCATION: 18-3.-1 347 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 1 : 

C i ~" ; r ~" ; ~" <~\ C A r P r T 1 '" 1 i" i r'!^T irrirT1 Ti' 1 f . .' ^ A P' r T 1 A A T 1 T T 1 i'VA A A u ASTH f A TP, T^T'TTP Z\ P • ~" T P A A^ A T C J\ 

6 0 

AACACCACAC CTTATAACTT AGTCTTAAGA GAG AG AG A jA GAGGAGACAT TTCTCTTCTC 



T GAG AT GAG C ACTTCTCTTC CAGACATCGA AGCCTCAGGA AAGTGCTTGA GAAGAGCTTG 

1 3 0 

AGA ATG GGA GGT GGT GGT CGC ATG TOT ACT GTC ATA ATC AGC AAC A AC 

2 2 'r 

Met Gly Gly Glv Gly Arc: Met Ser Thr Va.l lie lie Ser Asn Asn 
1 ^ 10 15 

A3T GAG AAG AAA 3GA CGA AG A3 3 OAS CT 3 GAG CGA GCG CCG CAC ACG 

^_ 7 K) 

Ser Glu Lys Lys Gly Gly Ser Ser His Leu Glu Arg Ala Pre His Thr 

2 0 2 5 3 0 



Lvs Pro Pro Tvr Tnr Leo 'Cv A-: :\ Leu Lys Ac a Ala lie Pro Pro Hi; 



TGC TTT 3AA CGC TCT TTT GTG CGC TCA TTC T3C AAT TTT GC 3 TAT AAT 

Cys Phe Glu Arg Ser Phe Val Arg Ser Phe Ser Asn Phe Ala Tyr Asn 

5 0 5 5 60 



p .n o 
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420 

Phe Cys Leu Ser Phe Leu Ser Tyr Ser lie Ala Thr Asn Phe Phe Pro 
65 70 * 75 

TAG ATC TCT TCT CCG CTC TCG TAT GTC GCT TGG CTG GTT TAG TGG GTG 

4 68 

Tyr lie Ser Ser Pro Leu Ser Tyr Val Ala Trp Leu Val Tyr Trp Leu 

8 0 8 5 9 0 9 5 

TTG GAA GGG TGG ATT GTG AGT GGT GTT TGG GTG ATG GGG GAT GAA TGT 
516 

Phe Gin Gly Gys lie Leu Thr Gly Leu Trp Val lie Gly His Glu Gys 

100 10 5 110 

GGG GAT GAT GCT TTT AGT GAG TAT GAG GTG GGT GAT GAG ATT GTT GGG 

5 6 4 

Gly His His Ala Phe Ser Glu Tyr Gin Leu Ala Asp Asp lie Val Gly 

115 120 125 

GTA ATT GTG GAT TCT GCA GTT GTG GTT CCA TAT TTT TCA TGG AAA TAT 
612 

Leu lie Val His Ser Ala Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr 

130 135 140 

AOC GAT GGG GGG GAC GAT TGT AAC ATA GGA TGT GTG GAG GGA GAG GAA 

6 60 

3 e it ^ i r ^ n y '-i i_ c- H i 5 ^ r ^ ^ r i El*- 1 G 1 y Ser leu Glu A r g a 5 p Glu 

145 L'dO Lb'j 

GTG TTG GTG CCG AAA TCA AAG TCG AAA ATT TCA TGG TAT TGT AAG TAG 

7 0 3 

Val Phe Val Pro Lys Ser Lys Ser Lys lie Ser Trp Tyr Ser Lys Tyr 

160 165 17 0 17 5 

TTA AAG AAG CCG CCA GGT GGA GTT TTG ACA GTT GGT GCC ACG CTG CTC 

7 5 6 

Leu Asn Asn Pro Pro Gly Arg Val Leu Thr Leu Ala Ala Thr Leu Leu 

1 3 0 1 S 5- 19 0 

GTT GGG TGG GGT TTA TAT TTA GCT TTG AAT GTC TCT GGT AGA CCT TAG 

8 0 4 

Leu Gly Trp Fro -ueu Tyr Leu Ala Phe Asn Val Ser Gly Arg Pro Tyr 
195 ~ 2 00 2 05 

bn L '^^..7'^ ill 'jC 1 i i Irtl lort 1 irt 1 Ub^ O^/^ A Fri 117 L'Jl! GAA 



JL 1 ■ J Z. 1 .J Z. Z, U 

AGA GAA AGG GTT GAG ATT TAG ATT GCT GAC CTC GGA ATC TTT GCC ACA 

9 0 0 

Arg Glu Arg leu G!n Tie Tyr T 1 <=■ Ala A;-p T.pu f-ly Tl^ ?h*= Ala Thr 

2 2 5 2 3 0 2 3 5 

AGG TTT GTG GTT TAT GAG GGT ACA ATG GCA AAA GGG TTG GCT TGG GTA 



Pag- 



^^104 3 US CNT1 Seq listing, 



Thr Phe Val Leu Tyr Gin Ala Thr Met Ala Lys Gly Leu Ala Trp Val 
2 40 24 5 250 255 

ATG CGT ATC TAT GGG GTG CCA TTG CTT ATT GTT AAC TGT TTC CTT GTT 
9 9 6 

Met Arg lie Tyr Gly Val Pro Leu Leu lie Val Asn Cys Phe Leu Val 

2 60 2 65 27 0 

ATG ATC ACA TAG TTG GAG GAC ACT GAG CCA GGT ATT CCA GGG TAT GGG 
104 4 

Met. lie Thr Tyr Leu Gin His Thr His Pro Ala lie Pro Arg Tyr Gly 
275 230 285 

TCA TGG GAA TGG GAT TGG GTC CGG GGA GGA ATG GTG ACT GTG GAT AGA 
10 02 

Ser Ser Glu Trp Asp Trp Leu Arg Gly Ala Met Val Thr Val Asp Arg 
2 90 2 9 5 3 0 0 

GAT TAT GGG GTG TTG AAT AAA GTA TTC CAT AAC ATT GCA GAG ACT CAT 
114 0 

Asp Tyr Gly Val Leu Asn Lys Val Phe His Asn lie Ala Asp Thr His 

305 310 315 

GTA GCT CAT CAT CTC TTL GCT ACA GTG GGA CAT TAG CAT GCA ATG GAG 

1 ] 3 

Vol Ala His His Leu Phe Ala Thr Val Pro His Tyr His Ala Met Glu 

:)-.-! 3 o ~ 3 ~\ 3 : 5 

GGG ACT AAA GCA ATC AAG CCT ATA ATG GGT GAG TAT TAG GGG TAT GAT 
1 2 3 0 

Ala Thr Lys Al:d He Lys Pro He Met Gly Glu Tyr Tyr Arg Tyr Asp 

340 34 5 350 

GGT ACC CCA TTT TAG AAG GCA TTG TGG AGG GAG GGA AAG GAG TGC TTG 
1 2 4 

Glv Thr Pro Phe Tyr Lys Ala Leu Trp Arg Glu Ala Lys Glu Cys Leu 

355 3 60 365 

TTC. GTC GAG CCA. GAT GAA GGA G2T C 3C ACA "AA GGG GTT TT 2 TGG TAG 

1 3 32 

Phe Val Glu Pro Asp Glu Gly Ala Pro Thr 31n 3iy Val Phe Trp Tyr 

7 0 3 i "■ 3 B 'J 

CGG AA3 AAG TAT TAAAAAAGT 3 T 3 A TGT AGG 2 TGCC3 

1 J5 b J 



-■'l) SEQUENCE: CHARACTERISTIC 

i \ 17 m ,7. tl'; ^ p 7 air. i p. ^ c i ci s 

(B) TYPE: amino acid 

(D) T2)PGL2.'GY: linear 
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(xi) SEQUENCE DESCRIPTION: SEQ ID MO: 12: 

Met Gly Gly Gly Gly Arg Met Ser Thr Val lie lie Se r Asn Asn Ser 

1 5 10 15 

Glu Lys Lys Gly Gly Ser Ser His Leu Glu Ara Ala Pro His Thr Lys 

20 2:- 30 

Pro Pro Tyr Thr Leu Gly Asn Leu Lys Arg Ala lie Pro Pro His Cys 

3 5 4 0 " 4 5 

Phe Glu Arg Ser Phe Val Arg Ser Phe Ser Asn Phe Ala Tyr Asn Phe 

5 0 " 5 5 60 

Cys Leu Ser Phe Leu Ser Tyr Ser lie Ala Thr Asn Phe Phe Pro Tyr 

6 5 7 0 7 5 8 0 

lie Ser Ser Pro Leu Ser Tyr Val Ala Trp Leu Val Tyr Trp Leu Phe 

8 5 9 0 9 5 

Gin Gly Cys lie Leu Thr Gly Leu Trp- Val lie Gly His Glu Cys Gly 

1 0 0 10 5 110 

His His Ala Phe Ser Glu Tyr Gin Leu Ala Asp Asp I le Val Gly Leu 



lie Val His Ser Ala Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr Ser 

13 0 13-5 14 0 

His Arg Arg His His Ser Asn lie Gly Ser Leu jlu Arg Asp Glu Val 

14 5 " " 150 155 160 

Phe Val Pro Lys Ser Lys Ser Lys lie Ser Trp Tyr Ser Lys Tyr Leu 

165 ' 170 17 5 

Asn Asn Pro Pro Gly Arc Val Leu Thr Leu Ala Aid Thr Leu Leu Leu 

i-0 " 13: IOC 

Gly Trp Pro Leu Tyr Leu Ala Pine Asn Val Ser Gly Are- Pre Tyr- Asp 

19 5 2 0 0 2 0 : 

Arg Phe Ala Cys His Tyr Asp Pro Tyr Gly Pro- lie Ehe Ser Glu Arg 



r I i — r\ . 



Phe Val Leu Tyr Gin Ala Thr Met A1.3 Lys Gly Leu Aid i :o Vo l Met 
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Ser Glu Trp Asp Trp Leu Arg Gly Ala Met Val Thr Val Asp Arg Asp 

290 2 95 300 

Tyr Gly Val Leu Asn Lys Val Phe His Asn lie Ala Asp Thr His Val 

30 5 310 315 32 0 

Ala His His Leu Phe Ala Thr Val Pre His Tyr His Ala Met Glu Ala 

325 330 335 

Thr Lys Ala lie Lys Pro lie Met Gly Glu Tyr Tyr Arg Tyr Asp Gly 

340 " 345 350 

Thr Pro Phe Tyr Lys Ala Leu Trp Arq Glu Ala Lys Glu Cys Leu Phe 

3 55 " ~:r>0 3 65 

Val Glu Pro Asp Glu Gly Ala Pro Thr Gin Gly Val Phe Trp Tyr Arg 

370 375 380 

Asn Lys Tyr 

3 8 5 

(2) INFORMATION FOR SEQ TD NO : 1 3 : 



s i n g 1 e 



f 1 ) r 

( Y ) TYPE : :v.- :■ '! e 

(C) 8 TRAN REDNESS 

(D) TOPOLOGY; linear 

(ii) MOLECULE TYPE: cDNA 

( i i i ) HYPOTHETICAL : NO 

( i v) ANT T -YENSE : NO 

■ (ix) EEATYF.E: 

( A ) NAME / r YE Y : misc £ e a z u i e 

(B) LOCATION: 1 . . 27 

( D ) (OTHER INFORMATION: /product^ 

" yn t her i c 

o 1 igonucR-Y ■ rie" 



(A) LENGTH: 2 2 base pairs 

( C J TRANE>E ONESS : single 
(D) TOPOLY3Y: linear 



Page 2-; 
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(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 

fix) FEATURE: 

(A) NAME/KEY : misc_fea:ure 

(B) LOCATION: 1 . .22 

([') OTHER I N FORMAT I ON : /product = 

"synthetic 

ol igonucleoticle" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

AAARTGRTGG CACFTGNGTR TC 2 2 

(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 
.(A) LENGTH: 207? base pairs 
(E) TYPE : nucleic acid 

( C) STRANDEDNESS : double 
(P) TOPOLOGY: linear 

in) MoLEOUT.F, TYPE: ONA (genomic} 



(iv) ANTI-SENSE: NO 

[ vi) ORIGINAL SOURCE : 
(A) ORGAN I 3M : Arab i dops is thaliana 

( vii ) IMMEDIATE SOURCE : 

(P) CLONE: pAGF2-0 

( ix) FEATURE : 

(A) NAME / FEY : exon 

(B) LOCATION : 4 3 3 . . ':2 0 

( i;<l FEATUP'E : 
(A) NAME , ; Y. FY : irtron 
<B) L'l'CATIOII : 521.. 1654 

[xi) SEQUENCE DESCRIPTION: SEQ id NO: lb: 



2 0 



" A T A A A C T C A A. ACT A A G T A A A. T T A G A A C G 1 



TGATATTAAA AAGTTAATGT TGACTGTTAT ATTTTTTTCA CAAGTAAAAA ATGGGTTATT i 
80 

TGOGGTAAAT AAAAAT A 1 - 'C A OA TATTTTGA AT T GAT T AAA AAGGTTGAAA ' i A A G A G A G G A 0 
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4 0 

GGGGAAAGAA AAGAAGGTGG GGGCCCAGTA TGAAAGGGAA AGGTGTCATC AAATCATCTC 3 

0 ft 

TCTCTCTCTC TACCTTCGAC CCACGGGCCG TGTCCATTTA AAGCCCTGTC TCTTGCCATT 3 

0 0 

CCCCATCTGA CCACCAGAAG AAGAGCCACA GAG TC AG AAA T T AAAAAG AG AGAGAGAGAG 4 

1 :j 

AGAGAGAGAG AGAGAGAGAG AGATTGTGGG GAGGAGCTTC TTCTTCGTAG GGTGTTCATC 4 
8 0 

GTTATTAACG TTATCGCCCC TACGTCAGCT CCATCTCCAG GTCCGTCGCT TCTCTTCCAT 
4 0 

TTGTTGTGAT TTTGGATTTT GATTGTTATT TCTTTCCAGT AGCTCCTGCT GTGTGAATTT 0 
0 0 

CTCCGCTCAC GATAGATGTG CTTATACTCC TTACATTCAA GGTTAGATGT GGTCTCGATT 6 
i J 

C TCTGTT TCT GTGTTTTTTT GTTTTGGTGG AGAATGTGAT GTTTGTTTAT GTTCTGTCAC 7 



! ' '. i M 1 -i i i i v - i. • - i 1 1 i i i / \ .... • - / \: \r\ . 



ATATGTTGCA TTTTCACTTT TGTTGTTTTT TTGTAAGATG ATTTGGTTTG ACCAATTTGT 
4 0 

TTAGATCTTT ATTTTATTTT ATTTTGTGGT GGGTTGGTGG AAATTGAAAA AA AAA A AAA A 



AAAAGGATAA ATTGTTATTT GTTAATGTAT TCATTTTTTG GGTATTTGTT GTGGGTAAAA 



ATGTGGTTCT ACT GTTGAAT CTTTCCTGGA TTTTTTACTC CTATTGGGTT TTTATAGTAA 10 



•.AATACATAA T AAA AG G AAA ACAAAAGTTT TATAGATTCT CTTAAACCCC TTACGATAAA iU 



* i"-;TTGGAATC AAAATAATTC AGGATCAGAT GGTGTTTGAT T GAT T GAG AT GGGA'T TACAG i i 



.prprprTi.-rp^p A T O P T ,^ r, T T A r ^ A T T T T A T T TTTTl^TTT A A ATATGTAAA'' 



CTGATATATG ATGTGGAGAA ATTGTGGTGG GTT ATAGATG AGTTGAAGTG TTTTGTTTTG 12 
GGTTTGTTTG T3AACTTGGT TTTGAATA 3 3 ATTTGT 3ATT TCGATCGCTG AATTTTTAAT 13 



* 
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AGAAGGAAAG TGATGTTAAC CACAAGCAAG AGATGTGACC TGCCTTATTA ACATCGTATT 13 
8 0 

ACTTACTACT AGTCGTATTC TGAAGGGAAT CGTTTTTGTA TTTCTCACAT TATGCCGCTT 14 
4 0 

CTCTACTCTT TATTCCTTTT GGTCCACGCA TTTTCTATTT GTGGCAATCC CTTTCACAAC 15 



CTGATTTCCC ACTTTGGATC ATTTGTCTGA AGACTCTCTT GAATCGTTAC CACTTGTTTC 15 
6 0 

TTGTGCATGC TCTGTTTTTT AGAATTAATG ATAAAACTAT TCCATAGTCT TGAGTTTTCA lo 

GCTTGTTGAT TCTTTTGCTT TTGGTTTTCT GGAGAAAGAT GGGTGCAGGT GGAAGAATGC 16 



CGGTTCCTAC TTCTTCCAAG AAATCGGAAA CCGACACCAC AAAGCGTGTG CCGTGCGAGA 17 
4 0 

AACCGCCTTT CTCGGTGGGA GATCTGAAGA AAGCAATGCC GCCGCATTGT TTCAAACGCT 18 
>.-)[-) 



i a . m ,■ 



T'^TTT'^T 1 "'" t j^^TTiT i NTijirAT.^iT T -AT A3Gi~"TG A TG-~*TTGTAGT 



ACGTGGGGAG CAATTACTTC TGTGTGGTGG 

.: 0 



Z GTGAGCCTCT CTGTTAGTTG GGTTGGGGAG 1. 



TGTATTGGGC CTGTCAAGGC TGTGTGGTAA GTGGTATGTG G 3TGATAGGG GAGGAATGG 



;tcacoacgc attgagggag taggaatgg: TGGATGACAG AGTTGGTGTT ATGTTGCATT 2 0 



:ttcctgct cgtcccttac TTGTGGTGGA AGTATAGTCA T:GGG3TGAG CATTCCAACA 2 1 



GGATGGGT GGAAAGAGAT GAAGTA 



I i 1 J 



GAAA jCA GAAAT 3AGGA ATGAAGTGGT 



GGGAAATA GGTGAAGAAG GGTGTTGGAG GGATGATGAT GTTAAGCGTG CAGTTTGTCC 



1 1 1 ^ I r\ 1 li. 



iGGATTT :TT 



, ' 1 J ' - 1 _ ' ^ 1 _ rA 1 1 i^A _ .rA /A 1 J /A v... 1 ... 'j .-i 1 .j \ J~\ _„ ..3 : _ _ x v_ ._ A _j .-A . .'A ±- ± \ . 



n T 3 ITTT A 3CG T TAGGGTG'^T ^'""AGAAGGGA 4 



TGGCGTGGAT GATGTGGCT 2 TACGGAGTAC CGGTTGTGAT AGTGAATG GG TTGGTGGTGT 2 4 
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TGATCACTTA CTTGCAGCAC ACTCATCCCT CGTTGCCTCA CTACGATTCA TCAGAGTGGG 2 5 
3 0 

ACTGGCTCAG GGGAGCTTTG GCTACCGTAG ACAGAGACTA GGGAATCTTG AACAAGGTGT 2 5 

TCCACAACAT TACAGACACA GAGGTGGGTG ATCACCTGTT GTCGACAATG CCGCATTATA 26 

*-t U 

AGGCAATGGA AGGTAGAAAG GCGATAAAGC CAATTCTGGG AGACTATTAC CAGTTCGATG 21 
0 0 

GAACACCGTG GTATGTGGCG ATGTATAGGG AGGGAAAGGA GTGTATCTAT GTAGAACCGG 21 
0 0 

ACAGGGAAGG TGAGAAGAAA GGTGTGTACT GGTACAACAA TAAGTTATGA GGATGATGGT .:8 
2 0 

GAAGAAATTG TCGACTTTTC TCTTGTCTGT TTGTCTTTTG TTAAAGAAGC TATGCTTCGT 2 8 

TTTAATAATG TTATTGTCCA TTTTGTTGTG TTATGACATT TTGGCTGCTG ATTATGTTAT 29 
•4 0 

GTGGGAA.GTT AGCGTTCAAA TGTTTTO f ~- :,:; T OGG 2 9 

(2) INFORMATION FOR SEQ ID NO : 1 6 : 

(i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 2? base pairs 

(B) TYPE: nuclei: acid 
(C ) 3TRANDEDNES3 : s ingle 
(Di TOPOLOGY: linear 

( i i ) MOLECULE TYPE : cDNA 
( ii 1 ) HYEOTHET ICAL : NO 

(iv) AN' I' I - SENSE : NO 

( ix) FEATURE : 
(R ! LOCATION : 1.-23 



(2) INFORMATION FOE SEQ ID N J : 1 7 
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(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNSSS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iii) HYPOTHETICAL: NO 
(iv) ANT I -SENSE : NO 

(ix) FEATURE: 

(A) NAME /KEY: mi sc_.f eature 

(B) LOCATION : 1 . . 23 

(D) OTHER INFORMATION: /product= 
" s ynthetic 
oligonucleotide " 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 



GGGCATGTRC TRAANARRTG RTG 



23 



